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(57) Abstract: A compound of Formula (I) or a pharmaceutical acceptable salt 
thereof, or a tautomer thereof, wherein Gj, G 2 , and B are as defined in the application, 
are selective inhibitors of MMP-13. The compounds are useful for treating diseases 
mediated by MMP-13, including cancer and arthritis. 
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ALKYNE MATRIX METALLOPROTEINASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates to a group of alkyne derivatives that inhibit matrix 
metalloproteinase enzymes and are thus useful for treating diseases resulting from 
5 tissue breakdown, such as heart disease, multiple sclerosis, arthritis, including 

osteoarthritis and rheumatoid arthritis, atherosclerosis, age-related macular 
degeneration, chronic obstructive pulmonary disease, psoriasis, asthma, cardiac 
insufficiency, inflammatory bowel disease, periodontal diseases, and osteoporosis. 



BACKGROUND OF THE INVENTION 

10 Matrix metalloproteinases (sometimes referred to as MMPs) are naturally- 

occurring enzymes found in most mammals. Over-expression and activation of 
MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues. 

15 Stromelysin-1 and gelatinase A are members of the matrix 

metalloproteinases (MMP) family. Other members include fibroblast collagenase 
(MMP-1), neutrophil collagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP- 10), stromelysin-3 (MMP-1 1), matrilysin 
(MMP-7), collagenase 3 (MMP- 13), TNF-alpha converting enzyme (TACE), and 

20 other newly discovered membrane-associated matrix metalloproteinases (Sato H., 

Takino T., Okada Y., Cao J., Shinagawa A., Yamamoto E., and Seiki M., Nature, 
1994;370:61-65). These enzymes have been implicated with a number of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 

25 gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 

proliferation which leads to restenosis and ischemic heart failure, and tumor 
metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 



WO 03/032999 PCT/IB02/03057 

-2- 

and/or eliminating the breakdown of connective tissues that results in the disease 
states. 

The catalytic zinc in matrix metalloproteinases is typically the focal point 
for inhibitor design. The modification of substrates by introducing zinc-chelating 

5 groups has generated potent inhibitors such as peptide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and the natural endogenous inhibitors 
of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MMP inhibitors have also been used to prevent and treat 
congestive heart failure and other cardiovascular diseases, United States Patent 

10 No. 5,948,780. 

A major limitation on the use of currently known MMP inhibitors is their 
lack of specificity for any particular enzyme. Recent data has established that 
specific MMP enzymes are associated with some diseases, with no effect on 
others. The MMPs are generally categorized based on their substrate specificity, 

15 and indeed the collagenase subfamily of MMP-1, MMP-8, and MMP- 13 

selectively cleave native interstitial collagens, and thus are associated only with 
diseases linked to such interstitial collagen tissue. This is evidenced by the recent 
discovery that MMP- 13 alone is over expressed in breast carcinoma, while 
MMP-1 alone is over expressed in papillary carcinoma (see Chen et al., 7. Am. 

20 Chem. Soc, 2000;122:9648-9654). 

There appears to be few selective inhibitors of MMP- 13 reported. A 
compound named WAY- 170523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT International Publication No. 
WO 01/63244 Al, as allegedly selective inhibitors of MMP-1 3. Further, United 

25 States Patent No. 6,008,243 discloses inhibitors of MMP-13. However, no 

selective or nonselective inhibitor of MMP-13 has been approved and marketed 
for the treatment of any disease in any mammal. Accordingly, the need continues 
to find new low molecular weight compounds that are potent and selective MMP 
inhibitors, and that have an acceptable therapeutic index of toxicity/potency to 

30 make them amenable for use clinically in the prevention and treatment of the 
associated disease states. An object of this invention is to provide a group of 
selective MMP-13 inhibitor compounds characterized as being alkynes. 
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SUMMARY OF THE INVENTION 

This invention provides a group of alkyne compounds that are inhibitors of 
matrix metalloproteinase enzymes, and especially MMP-13. The invention is 
more particularly directed to compounds defined by Formula I 



5 G-C=C-C0-G 2 I 

or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, wherein: 
G\ and G2 independently are 

"C— A , wherein 

E is independently O or S; 

10 AisORi orNRiR2; 

Rl and R2 independently are hydrogen, Cj-Cg alkyl, C2-Q; alkenyl, 
C2-C6 alkynyl, (CH2) n aryl, (CH2) n cycloalkyl, or 

i 

(CH2) n heteroaryl, or Rj and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
15 8-membered ring having carbon atoms, the nitrogen atom bearing 

Rj and R2, and 0 or 1 heteroatom selected from N(H), N(CH3), O, 

and S, and which ring is optionally unsubstituted or substituted 
with =0, halo, or methyl, wherein 
n is an integer of from 0 to 6; or 
20 Gj and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-Cg alkenyl, 

C 2 -C 6 alkynyl, (CH2) m OH, (CH2) m OR 3 , (CH 2 )mcycloalkyl, 

(CH2) m aryl, (CH2)m substituted (CH2) m heteroaryl, 
(CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 
25 CH(OH) ((^^substituted heteroaryl, (C02) q (CH2) m aryl, 

(C02) q (CH2) m substituted aryl, (C02) q (CH2) m heteroaryl, 
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(C02)q(CH2) m substituted heteroaryl, (C02)q(CH2) m carbocycle, 

(C0 2 )q(CH2) m heterocycle, (C02)q(CH2) m NR 3 R4, (CH2) m C(0)R 3 , 

(CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, (OT 2 ) m C(S)NR 3 R4, or 

(CH 2 ) m C(NH)NR 3 R 4 ; 

5 m is an integer of from 0 to 6; 

q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Cj-Cg alkyl, (CH 2 ) m aryl, or 

(CH^mheteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
10 7-membered ring having carbon atoms, the nitrogen atom bearing 

R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

O, and S; 

Bis: 



15 
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R 8 R 7 

wherein: 



each Y is independently O or S; 
5 R5, R^, and R7 independently are 

hydrogen, halo, hydroxy, Cj-Cg alkyl, Cj-Cg alkoxy, C2-Cg alkenyl, 

C2-C6 alkynyl, NO2, NR9R10, CN, or CF3, wherein R9 and Rio 

independently are hydrogen, Cj-Cg alkyl, C3-C7 cycloalkyl, phenyl, or 

benzyl, or R9 and R\q are taken together with the nitrogen atom to which 

10 they are attached to form a 3- to 7-membered ring having carbon atoms, 

the nitrogen atom bearing R9 and Rjo> and 0 or 1 atoms selected from O, 

S, N(H), and N(CH 3 ); 
R 8 is hydrogen, Ci-Cg alkyl, C 2 -C6 alkenyl, C 2 -C 6 alkynyl, CH2CO2H, OH, 
NH2, or Cj-C6 alkanoyl; 
15 X is S, S(O), S(0)2, 0, N(Rg), wherein Rg is as defined above, C(=0), or CH 2 ; 

and 

— is a bond or is absent. 

Preferred is a compound of Formula I, or a pharmaceutically acceptable 
salt thereof, or tautomer thereof, wherein 
20 G\ and G2 independently are 

(CH2) m aryl, 

(CH2) m substituted aryl, 
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(CH2) m heteroaryl, or 

(CH2) m substituted heteroaryl, wherein m is an integer of from 0 to 6 and 

aryl, substituted aryl, heteroaryl, and substituted heteroaryl are as 
defined above for Formula L 
Another embodiment of the invention is a compound according to 
Formula I of Formula II 




n 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

10 Gj and G2 independently are 

•C~A , wherein 

E is independently O or S; 

A is ORi or NR1R2; 

Rl and R2 independently are hydrogen, C\-C$ alkyl, C2-C6 alkenyl, 

1 5 C 2 -C 6 alkynyl, (CH 2 ) n aryl, (CH 2 ) n cycloalkyl, or 

(CH2) n teteroaryl, or Rj and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
Rj and R2, and 0 or 1 heteroatom selected from N(H), N(CH3>, O, 

20 and S, and which ring is optionally unsubstituted or substituted 

with =0, halo, or methyl, wherein 
n is an integer of from 0 to 6; or 
G\ and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 

C 2 -C6 alkynyl, (CH 2 ) m OH, (CH2) m OR 3 , (CH2) m cycloalkyl, 

25 (CH2) m aryl, (CH2)mSubstituted aryl, (CH2)mheteroaryl, 

(CH2) m substituted heteroaryl, CH(OW){Cii2) m ary\, 
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CHOH(CH2)m substituted ^< CH(OH)(CH2) m heteroaryl, 
CH(OH)(CH2) m substituted heteroaryl, (C02) q (CH2) m aryl, 
( C0 2)q( CH 2)m substituted ^ (C02)q(CH2) m heteroaryl, 

« 

(C0 2 ) q (CH 2 ) m substituted heteroaryl, (C02) q (CH2) m carboc y cle ' 

5 (C02)q(CH 2 ) m heterocycle, (C02)q(CH 2 ) m NR3 R 4' (CH2) m C(0)R 3 , 

(CH2) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, (CH 2 ) m C(S)NR 3 R4, or 

(CH 2 ) m C(NH)NR 3 R 4 ; 

ra is an integer of from 0 to 6; 
q is an integer of 0 or 1; 
10 R 3 and R4 independently are hydrogen, C^-Cg alkyl, (CH 2 ) m aryl, or 

(CH^mheteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom bearing 
R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

15 O, and S; and 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, Ci-Cg alkyl, 

C 2 -C 6 alkenyl, C 2 -C6 alkynyl, C\-C 6 alkoxy, N0 2 , CN, CF 3 , or 

NR9Rj0 5 wherein R9 and Rio independently are hydrogen, 

Ci-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rio 

2 0 are taken together with the nitrogen atom to which they are 

i 

attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Rio» and 0 or 1 heteroatoms 

selected from N(H), N(CH 3 ), O, and S. 
Preferred is a compound of Formula n, or a pharmaceutical^ acceptable 
25 salt thereof, or a tautomer thereof, wherein: 
Gjand G2 independently are 

(CH^maryl, wherein m is 1 and aryl is phenyl, 
(CH^mSubstituted aryl, wherein m is 1 and substituted aryl is 
4-methoxyphenyl, 3-methoxyphenyl, 4-fluorophenyl, 
30 3-fluoropbenyl, 4-chlorophenyl, 3-chlorophenyl, 4-bromophenyl, 
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3- bromophenyl, 4-nitrophenyl, 3-nitrophenyl, 

4- methylsulfanylphenyl, 3-methylsulfanylphenyl, 4-methylphenyl, 
3-methylphenyl, 4-cyanophenyl, 3-cyanophenyl, 4-carboxyphenyl, 
3-carboxyphenyl, 4-methanesulfonylphenyl, or 

5 3-methanesulfonylphenyl, 

(CH^mheteroaryl, wherein m is 1 and heteroaryl is pyridin-4-yl, 

pyridin-3-yl, or pyridin-2-yl, or 
(CH2) m substituted heteroaryl, wherein m is 1 and substituted heteroaryl is 

2-methoxypyridin-4-yl; and 
10 R5, R$, and Rg are hydrogen. 

More preferred is a compound of Formula II, or a pharmaceutical^ 

acceptable salt thereof, or a tautomer thereof, selected from: 

3-(4-Methoxy-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-methoxy-phenyl)-prop- 1 -ynyl)-benzamide; 
15 3-(3-Methoxy-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(3-methoxy-phenyl)-prop- 1 -ynyl)-benzamide; 

3-(4-Cyano-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-cyano-phenyl)-prop- 1 -ynyl)-benzamide; 

3-(3-Cyano-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
20 1 N-(4-Methanesulfonyl-benzyl)-3-(3-cyano-phenyl)-prop- 1 -ynyl)-benzamide; 

3-(4-Huoro-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-fluoro-phenyl)-prop-l-ynyl)-benzamide; 

3-(3-Huoro-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 

NK4-Methanesulfonyl-benzyl)-3-(3-flu^ 
25 3-(4-Chloro-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-chloro-phenyl)-prop- 1 -ynyl)-benzamide; 
3-(3<?hloro-phenyl>prop-l-ynyl)-N^^ 

N-(4-Methanesulfonyl-benzyl)-3-(3-chloro-phenyl)-prop-l-ynyl)-be 
3-(4-Bromo-phenyl)-prop- 1 -ynyl)-N-(4-caiboxybenzyl)-benzamide; 
30 N-(4-Methanesulfonyl-benzyl)-3-(4-bromo-phenyl)-prop- 1 -ynyl)-benzamide; 
3-<3-Bromo-phenyl)-prop- 1 -ynyl)-N-(4-caiboxybenzyl)-benzamide; 
N-(4-Methanesulf onyl-benzyl)-3-(3-bromo-phenyl)-prop- 1 -ynyl)-benzamide; 
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3-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzy])-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-methanesutf^ 
benzamide; 

3-(3-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-m^ 
benzamide; 

3-(4-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-me^ 

3-(3-Methyl-phenyl)-prop-l-ynyl)-N-(4K;arboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-methyl-phenyl)-prop- 1 -ynyl)-benzamide; 
3-(3-Pyridin-4-yl-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl>3-(3-pyri^^ 
3-(3-Pyridin-3-yl-prop- 1 -ynyl)-N-(4-carboxybeiizyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-p^ 
3-[3-(2-Methoxy-pyridin-4-yl)-prop-l-ynyl]^ 
and 

N-(4-Methanesulfonyl-benzyl)- 3-[3-(2-methoxy-pyridin-4-yl)-prop-l-ynyl]- 
benzamide. 

Another embodiment of the invention is a compound according to 
Formula I of Formula m 




G— C=C 

or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, wherein: 
G\ and G2 independently are 



-C— A , wherein 

E is independendy O or S; 

A is ORj orNRiR2; 

Rl and R2 independently are hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, 
C2-C6 alkynyl, (CH2) n aryl, (CH2) n cycloalkyl, or 



m 
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(CH2) n heteroaryl, or R\ and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
Rj and R2, and 0 or 1 heteroatom selected from N(H), N(CH 3 ), O, 

5 and S, and which ring is optionally unsubstituted or substituted 

with =0, halo, or methyl, wherein 
n is an integer of from 0 to 6; or 
Gi and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 
C 2 -C 6 alkynyl, (CH2) m OH, (CH 2 ) m OR 3 , (CH2) m cycloalkyl, 
10 (CH2) m aryl, (CH2) m substituted ^ (CH2) m heteroaryl, 

(GH 2 ) m substituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH 2 ) m substituted aryl, CH(OH)(CH2) m heteroaryl, 
CH(OH)(CH2) m substituted heteroaryl, (C02)q(CH 2 ) m aryl, 
(C02) q (CH2) m substituted aryl, (C02)q(CH2) m heteroaryl, 
15 (C02) q (CH2) m substituted heteroaryl, (C02) q (CH2) m carbocycle, 

(C0 2 ) q (CH 2 ) m heterocycle, (C02) q (CH2) m NR 3 R4, (CH 2 )mC(0)R 3 , 
(CH 2 ) m C(0)OR 3 , (CH2) m C(0)NR 3 R4, (CH 2 ) m C(S)NR 3 R4, or 
(CH 2 ) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
20 q is an integer of 0 or 1 ; 

R 3 and R4 independently are hydrogen, Ci-Cg alkyl, (CH2) m aryl, or 

(CH2} m heteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom bearing 
25 R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

O, and S; and 

R5 and Rg independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 

C 2 -C6 alkenyl, C 2 -C6 alkynyl, C^Cg alkoxy, NO2, CN, CF 3 , or 
NRpRio* wherein R9 and Rjo independently are hydrogen, 
30 Cj-Cg alkyl, C 3 -C7 cycloalkyl, phenyl, or benzyl, or R9 and Rjq 
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are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and R\q, and 0 or 1 atoms selected 

from N(H), N(CH 3 ), O, and S. 
Preferred is a compound of Formula HI, or a pharmaceutical^ acceptable 

salt thereof, or a tautomer thereof, wherein: 

Gj and G2 independently are 

(CH2) m aryl, wherein m is 1 and aryl is phenyl, 

(CH2) m substituted aryl, wherein m is 1 and substituted aryl is 

4-methoxyphenyl, 3-methoxy phenyl, 4-fluorophenyl, 
3-fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 4-bromophenyl, 

3- bromophenyl, 4-nitrophenyl, 3-nitrophenyl, 

4- methylsulfanylphenyl, 3-methylsulfanylphenyl, 4-methylphenyl, 
3-methylphenyl, 4-cyanophenyl, 3-cyanophenyl, 4-carboxyphenyl, 
3-carboxyphenyl, 4-methanesulfonylphenyl, or 
3-methanesulfonylphenyl, 

(CH2) m heteroaryl, wherein m is 1 and heteroaryl is pyridin-4-yl, 

pyridin-3-yl, or pyridin-2-yl, or 
(CH2)m substituted heteroaryl, wherein m is 1 and substituted heteroaryl is 

2-methoxypyridin-4-yl; and 
R5 and R$ are hydrogen. 

More preferred is a compound of Formula m, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 
3-(4-Methoxy-phenyl)-prop-l-ynyl)-^ 

N-(4-Methanesulfonyl-benzyl)-3-(4-methoxy-phenyl)-prop-l-ynyl)- 
isonicotinamide; 

3-(3-Methoxy-phenyl>prop- 1 -ynyl>N-(4-caiboxybenzyl)-isomcotinamide; 

N-(4-Methanesulfony 
isonicotin amide; 

3-(4-Cyano-phenyl)-prop- 1 -ynyl)-NK4^arboxybenzyl)-isonicotinamide; 
N-(4-Methanesulfonyl-benzy^ 
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3_(3-Cyano-phenyl)-prop-l-^ 
* N-(4-Methanesulf onyl-benzyl)-3-(3-cy ano-phenyl)-prop- 1 -ynyl)-isonicotinamide; 

3-(4-Ruoro-phenyl)-prop-l-ynyl>N-(4-caiboxybenzyl)-isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-fluoro-phenyl)-prop- 1 -yny])-isonicotinamide; 
5 3-(3-Fluoro-phenyl)-prop- 1 -ynyl>N-(4-carboxybenzyl)-isonicotinamide; 
. N-(4-Methanesulfonyl-benzyl)-3-(3^ 

3-(4-Chloro-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-chloro-phenyl)-prop- 1 -ynyl)-isonicotinamide; 

3-(3-ChlorcHphenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
1 0 N-(4-Methanesulfonyl-benzyl)-3-(3-chloro-phenyl)-prop- 1 -ynyl)-isonicotinamide; 

3-(4-Bromo-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-bromo-phenyl)-prop-l-ynyl)-isonico 

3-(3-Bromo-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(3^ 
1 5 3-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)- 

isonicotinamide; 

N-(4-Methanesulforiyl-benzyl)-3-(4-methanesulf anyl-phenyl)-prop- 1 -ynyl)- 

isonicotinamide; 
3-(3-Methanesulfanyl-phenyl)-pro^ 
20 isonicotinamide; 

N-(4^Methanesulf onyl-benzyl)-3-(3-methanesulf anyl-phenyl)-prop- 1 -ynyl)- 

isonicotinamide; 
3-(4-Methyl-phenyl)-prop~l-ynyl>N-(^ 
N-(4-Methanesulf onyl-benzyl)-3-(4-methyl-phenyl)-prop- 1 -ynyl)- 
25 isonicotinamide; 

3-(3-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-methyl-phenyl)-prop-l-ynyl)- 

isonicotinamide; 

3-(3-pyridin-4-yl-prop- 1 -ynyl>N-(4-carboxybenzyl>-isonicotinamide; 
30 N-(4-Methanesulfonyl-bei^ 

3-(3-Pyridin-3-yl-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
N-(4-Methanesulfonyl-benzyl>3-(3-pyri^ 
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3-[3-(2-Methoxy-pyridin-4-yl)-prop-l-ynyl]-N-(4-carboxybenzyl)- 

isonicotinamide; and 
N-(4-Methanesulfonyl-benzyl^ 
isonicotinamide. 

5 Another embodiment of the invention is a compound according to 

Formula I of Formula IV 



«%2 



! 5 > r 

r c " c VYV G2 



R 6TT 



R 7 R 8 

or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

10 G\ and G2 independently are 



IV 



-C— A , wherein 

E is independently O or S; 

A is ORi orNRiR2; 

Rj and R2 independently are hydrogen, C\-Cq alkyl, C2-Cg alkenyl, 
15 C2-C6 alkynyl, (CH 2 ) n aryl, (CH 2 ) n cycloalkyl, or 

(CH2) n heteroaryl, or R\ and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
R\ and R2, and 0 or 1 heteroatom selected from N(H), N(CH3>, O, 
20 and S, and which ring is optionally unsubstituted or substituted 

with =0, halo, or methyl, wherein n is an integer of from 0 to 6; or 
Gi and G2 independently are hydrogen, halo, C\-C^ alkyl, C2-C$ alkenyl, 
C 2 -C6 alkynyl, (CH2) m OH, (CH 2 ) m OR 3 , (CH2) m cycloalkyl, 
(CH^aryl, (CH^substituted aryl, (CH2) m heteroaryl, 
25 (CH2)mSubstituted heteroaryl, CH(OH)(CH2) m aryl, 
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CHOH(CH 2 ) m substituted aryl, CH(OH)(CH 2 )m heteroaryl, 

CH(OH)(CH2) m substituted heteroaryl, (C02)q(CH2) m aryl, 

(C02)q(CH2) m substituted aryl, (C02)q(CH 2 ) m heteroaryl, 

(C02) q (CH2) m substituted heteroaryl, (C02) q (CH2) m carbocycle, 

5 (C02)q(CH 2 ) m heterocycle, (C0 2 ) q (CH 2 ) m NR 3 R 4 , (CH^CXO^ 

(CH^CCOORs, (CH 2 ) m C(0)NR 3 R4, (CH 2 ) m C(S)NR 3 R4, or 

(CH 2 ) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1 ; 
10 R 3 and R4 independently are hydrogen, Cj-Cg alkyl, (CH^maryl, or 

(CH^mheteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom bearing 
R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

15 O, and S; 

Y is independently O or S; 

R5, R(j, and R7 independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 
C 2 -Cg alkenyl, C 2 -C6 alkynyl, Ci-Cg alkoxy, N0 2 , CN, CF 3 , or 
NR9Rjo> wherein R9 and Rio independently are hydrogen, 
2 0 Ci-Cg alkyl, C 3 -C7 cycloalkyl, phenyl, or benzyl, or R9 and Riq 

« 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and R\q, and 0 or 1 heteroatoms 

selected from N(H), N(CH 3 ), O, and S; and 
25 R8 is hydrogen, Ci-Cg alkyl, C 2 -C$ alkenyl, C 2 -Cg alkynyl, 

Ci-Cg alkoxy, C1-C6 alkanoyl, CH 2 C0 2 H, NH 2 , or OH. 
Preferred is a compound of Formula IV, or a pharmaceutical^ acceptable 
salt thereof, or a tautomer thereof, wherein: 
YisO; 

30 G\ and G 2 independently are 
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(CH2) m aryl, wherein m is 1 and aryl is phenyl, 
(CH2)mSubstituted ary^ wherein m is 1 and substituted aryl is 

* 

4-methoxyphenyl, 3-methoxyphenyl, 4-fluorophenyl, 

3- fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 4-bromophenyl, 
5 3-bromophenyl, 4-nitropheriyl, 3-nitrophenyl, 

4- methylsulfanylphenyl, 3-methylsulfanylphenyl, 4-methylphenyl, 
3-methylphenyl, 4-cyanophenyl, 3-cyanophenyl, 4-carboxyphenyl, 
3-carboxyphenyl, 4-methanesulfonylphenyl, or 
3-methanesulfonylphenyl, 

10 (CH2)m heteroar y 1 » wherein m is 1 and heteroaryl is piperidin-l-yl, 

piperazin-l-yl, tetrahydrofuran-2-yl, pyridin-4-yl, pyridin-3-yl, or 
pyridin-2-yl, 

(CH2) m substituted heteroaryl, wherein m is 1 and substituted heteroaryl is 

2-methoxypyridin-4-yl, or 
15 (CH2) m cycloalkyl, wherein m is 1 and cycloalkyl is cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl; and 
Rg is hydrogen or methyl. 

More preferred is a compound of Formula IV, a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 

20 2-Benzyl-4-methyl- 1 , 1 -dioxo-7-(3-pheny 1-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 1 Z 6 - 

benzo[l,2,4]thiadiazin-3-one; 

4- [4-Methyl- 1 , 1 ,3-trioxo-7-(3-phenyl-prop- 1 -ynyl)-3 ,4-dihydro- 1 H- 1 / 6 - 
benzo[l ,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 

2-Benzyl- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 1/6- 
25 benzo[ 1 ,2,4] thiadiazin-3-one; 

4-[l,U-Trioxo-7-(3-phenyl-prop^^ 

benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 
2-Benzyl-4-methyl- 1 , 1 -dioxo-7- [3-(4-methoxyphenyl>prop- 1 -ynyl] - 1 ,4-dihydro- 

2H- 1 /6-benzo[ 1 ,2,4] thiadiazin-3-one; 

30 2-Benzyl- 1 , 1 -dioxo-7- [3-(4-methoxyphenyl)-prop- 1 -ynyl]- 1 ,4-dihydro-2H- 1 Z 6 - 

benzo[ 1 ,2,4]thiadiazin-3-one; 
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4- { 1 , 1 ,3-Trioxo-7- [3-(4-methoxyphenyl)-prop- 1 -ynyl] -4-methyl -3 ,4-dihydro- 1 H- 

1 /6-benzo[ 1 ,2,4]thiadiazin-2-ylmethyl } -benzoic acid; 

4- { 1 , 1 ,3-Trioxo-7-[3-(4-methoxyphenyl)-prop- 1 -ynyl]-3,4-dihydro-l H-l Z 6 - 

benzo[l, 2,4] thiadiazin-2-ylmethyl} -benzoic acid; 
2-BenzyI-4-methyl- 1 , 1 -dioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]- 1 ,4-dihydro- 

2H- 1 z6-benzo[ 1 ,2,4]thiadiazin-3-one; 

2-Benzyl- 1 , 1 -dioxo-7- [3-(3 -methoxyphenyl)-prop- 1 -ynyl]- 1 ,4-dihydro-2H- 1 Z 6 - 

benzo[l ,2,4]thiadiazin~3-one; 
4- { 1,1 ,3-Trioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]-4-methyl-3,4-dihydro- 1H- 

l/^-benzo[l,2,4]thiadiazin-2-ylmethyl}-benzoic acid; and 

4- { 1 , 1 ,3-Trioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]-3 ,4-dihydro- 1H-1 Z 6 - 

benzo[ 1 ,2,4] thiadiazin-2-ylmethyl } -benzoic acid. 

Another embodiment of the invention is a compound according to 
Formula I of Formula V 




or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, wherein: 
G\ and G2 independently are 

E 
II 

~C— A , wherein 

E is independently O or S; 

A is ORi or NR4R2; 

Rl and R2 independently are hydrogen, Cj-Cg alkyl, C2-Cg alkenyl, 

C 2 -C6 alkynyl, (CH2) n aryl (CH 2 ) n cycloalkyl, or 

(CH2) n heteroaryl, or Rj and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
Rj and R2, and 0 or 1 heteroatom selected from N(H), N(CH3), O, 
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and S, and which ring is optionally unsubstituted or substituted 
with =0, halo, or methyl, wherein n is an integer of from 0 to 6; or 
Gi and G2 independently are hydrogen, halo, Ci-Cg alkyl, C2-C6 alkenyl, 

C 2 -C 6 alkynyl, (CH2) m OH, (CH2) m OR 3 , (CH^mCycloalkyl, 
5 (CH2) m aryl, (CH 2 ) m substituted aryl, (CH2) m heteroaryl, 

(CH 2 )m substituted heteroaryl, GH(OH)(CH2) m aryl , 
CHOH(CH2) m substituted aryl, CH(OH)(CH2)m heteroaryl, 
CH(OH)(CH 2 ) m substituted heteroaryl, (C02) q (CH2) m aryl, 
(C0 2 ) q (CH2) m substituted aryl, (C02) q (CH2) m heteroaryl, 
10 (C02) q (CH2)m substituted heteroaryl, (C0 2 )q(CH2) m carbocycle, 

(C0 2 ) q (CH 2 ) m heterocycle, (C0 2 )q(CH 2 ) m NR 3 R4, (CH 2 ) m C(0)R 3 , 
(CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, (OH 2 )mC(S)NR 3 R4> or 
(CH2) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
15 q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Cj-Cg alkyl, (CHo) m 3ryh or 

(CH2) m heteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom bearing 
20 R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

O, and S; 
YisOorS; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, C4-C6 alkyl, 

C 2 -C6 alkenyl, C 2 -C 6 alkynyl, Ci-C 6 alkoxy, NO2, CN, CF 3 , or 

25 NRqRio, wherein R9 and R\q independently are hydrogen, 

C^-Cg alkyl, C 3 -C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Rjq, and 0 or 1 heteroatoms 

30 selected from N(H), N(CH 3 ), O, and S; 
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Rg is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-Cg alkynyl, 

Ci-Cg alkoxy, Ci-Ce alkanoyl, CI^CC^H, NH 2 , or OH; and 
— is a bond or is absent 

Preferred is a compound of Formula V, or a pharmaceutical^ acceptable 
5 salt thereof, or a tautomer thereof, wherein: 
YisO; 

Gj and G 2 independently are 

(CH2) m aryl, wherein m is 1 and aryl is phenyl, 

(CH2)m su bstituted aryl, wherein m is 1 and substituted aryl is 

10 4-methoxyphenyl, 3-methoxyphenyl, 4-fluorophenyl, 

3-fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 4-bromophenyl, 

3- brdmophenyl, 4-nitrophenyl, 3-nitrophenyl, 

4- methylsulfanylphenyl, 3-methylsulfanylphenyl, 4-methylphenyl, 
3-methylphenyl, 4-cyanophenyl, 3-cyanophenyl, 4-carboxyphenyl, 

15 3-carboxyphenyl, 4-methanesulfonylphenyl, 

3-methanesulfonylphenyl, 4-methoxycarbonyphenyl, or 
3-methoxycarbonylphenyl, 
(CH2> m heteroaryl, wherein m is 1 and heteroaryl is pyridin-4-yl, 

pyridin-3-yl, or pyridin-2-yl, or 
20 (CH 2 ) m substituted heteroaryl, wherein m is 1 and substituted heteroaryl is 

2-methoxypyridin-4-yl; 
R5, R<;, and R7 are hydrogen; and 

Rg is methyl. 

More preferred is a compound of Formula V, or a pharmaceutical^ 
25 acceptable salt thereof, or a tautomer thereof, selected from: 

1 -Methyl-6-(4-methoxy-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 H-quinolin- 
4-one; 

3-(4-Methanesulf onyl-benzyl)- 1 -methyl-6-(4-methoxy-phenyl)-prop- 1 -ynyl> 1 H- 
quinolin-4-one; 

30 l-Methyl-6-(3-methoxy-phenyl)-prop-l-ynyl)-3 -(4-carboxybenzyl)-lH-quinolin- 

4-one; 
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3-(4-Methanesulfonyl-benzyl)- 1 -methyl-6-(3-methoxy-phenyl)-prop-l-ynyl)-lH- 
quinolin-4-one; 

6-(4-Cyano-phenyl)-prop- 1-ynyl)- 1 -methyl-3-(4-carboxybenzyl)-lH-quinoliii-4- 
one; 

3- (4-Methanesulfonyl-benzyl)-6-(^ 

quinolin-4-one; 

6-(3-Cyano-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H-quinolin^- 
one; 

4- (4-Methanesulfonyl-benzyl)-6-(3-cyano-phenyl)-prop- 1 -ynyl)- 1 -methyl- 1H- 

quinolin-4-one; 

6-(4-Fluoro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- lH-quinolin-4- 
one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-fluoro-phenyl)-prop-l-ynyl)-l-methyl-lH- 

quinolin-4-one; 
6-(3-Huoro-phenyl)-prop-l-ynyl)-3-^ 

one; 

3-(4-Methanesulf onyl-benzyl)-6-(3 -fluoro-phenyl)-prop- 1 -ynyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

6-(4-Chloro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H-quinolin-4- 
one; 

3-(4-Methanesulf onyl-benzyl)-6-(4-chloro-phenyl)-prop- 1 -ynyl)-l-methyl-lH- 

quinolin-4-one; 
6-(3-Chloro-phenyl)-prop-l-ynyl)-3-(4^ 

one; 

3-(4-Methanesulfbnyl-benzyl)-6-(3-chloro-phenyl)-prop- 1 -ynyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

6-(4-Bromo-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H-quinolin-4- 
one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-bromo-phenyl)-prop-l-ynyl)-l-methyl-lH- 
quinolin-4-one; 

6-(3-Bromo-phenyl>piop- 1 -ynyl)-3-(4-carboxybenzyl>- 1 -methyl- 1 H-quinolin-4- 
one; * 
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3-(4rMethanesulfonyl-benzyl)-6-(3 -bromo-phenyl)-prop- 1 -ynyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

6-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

5 3-(4-Methanesulf onyl-benzyl)-6-(4-methanesulf anyl-phenyl)-prop- 1 -ynyl)- 1 - 

methyl- 1 H-quinolin-4-one ; 
6-(3-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-methanesulfanyl-phenyl)-prop-l-ynyl)-l- 

1 0 methyl- 1 H-quinolin-4-one; 

6-(4-Methyl-phenyl)-prop- 1 -ynyl)-3 -(4-carboxybenzyl)- 1 -methyl- 1 H-quinolin-4- 
one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-methyl-phenyl)-prop-l-ynyl)-l-methyl-lH- 
quinolin-4-one; 

15 6-(3-Methyl-phenyl)-prop-l-ynyl)-3-(4-carboxybenzyl)-l-methyl-lH-quinoUn 

one; 

3 -(4-Methanesulfonyl-benzyl)-6-(3-methyl -phenyl)-prop- 1 -ynyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

6-(3-Pyridin^-yl-prop- l-ynyl)-3-(4-carboxybenzyl)- 1 -methyl- lH-quinolin-4-one; 
20 3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-4-yl-prop- 1 -ynyl)- 1 -methyl- 1 H- 

quinolin-4-one; 

6-(3-Pyridin-3-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)-l -methyHH-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-3-yl-prop- 1 -ynyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

25 6-[3-(2-Methoxy-pyridin-4-yl)-prop- 1 -ynyl] -3-(4-carboxybenzyl)- 1 -methyl- 1 H- 

quinolin-4-one; 
3-(4-Methanesulfonyl-benzyO 

methyl- 1 H-quinolin-4-one; 
l-Methyl-6-(4-methoxy-phenyl)-pro^^ 

30 lH-quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-l-methyl-6-(4-methoxy-phenyl>prop^ 

dihydro-lH-quinolin-4-one; 
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l-Methyl-6-(3-methoxy-phenyl)-prop-l-ynyl)-3 -(4-carboxybenzyl)-2,3-dihydro- 
1 H-quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)- 1 -methyl-6~(3-methoxy-phenyl)-prop- 1 -ynyl)-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(4-Cyano-phenyl)-prop-l-ynyl)-l-methyl^^ 

quinolin-4-one; 

3- (4-Methanesulfonyl-benzyl)-6-(4-cyano-phenyl)-prop- 1 -ynyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(3-Cyano-phenyl)-prop-l-ynyl)-3-(4-^ 
quinolin-4-pne; 

i 
1 

4- (4-Methanesulfonyl-benzyl)-6-(3-cyano-phenyl)-prop- 1 -ynyl)- 1 -methyl-2,3- 

dihydro- lH-quinolin-4-one; 
6-(4-Fluoro-phenyl)-prop-l-ynyl)~3-^ 

quinolin-4-one; 
3-(4~Metfianesulfonyl-benzyI)-6-(4-fl^ 

dihydro- 1 H-quinolin-4-one; 
6-(3-Huoro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-fluor(>phenyl)-prop-l-ynyl)-l-methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(4-Chloro-phenyl)-prop-l-ynyl)-3-(4-c^ 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-chloro-phenyl)-pix)p-l-ynyl)-l-meth 

dihydro- 1 H-quinolin-4-one; 
6-(3-Chloro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-<iihydro- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-chloro-phenyl)-prop- 1 -ynyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(4-Bromo-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2 ,3-dihydro- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-bromo-phenyl)-prop- 1 -ynyl)- 1 -methyl-2,3- 
dihydro-lH-quinolin-4-one; 
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6-(3-Bromo-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 1 H- 

quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-brom^ 

dihydro- 1 H-quinolin-4-one; 
6-(4-Methanesulfanyl-phenyl) -prop- 1 -ynyl)-3-(4-carboxybenzyl> 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(4-methanesulf anyl-phenyl)-prop- 1 -ynyl)- 1 - 

methyl-2,3-dihydro-lH-quinolin-4-one; 
6-(3-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3 - 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulf onyl-benzyl)-6-(3-methanesulf anyl-phenyl)-prop- 1 -ynyl)- 1 - 

methyl-2,3-dihydro-lH-quinolin-4-one; 
6-(4-Methyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 

lH-quinolin-4-one; 
3-(4^Methanesulfonyl-benzyl)-6^ 

dihydro- 1 H-quinolin-4-one; 
6-(3-Methyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 

1 H-quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-methyl-phenyl)-prop- 1 -ynyl)-l -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(3-pyridin-4-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-4-yl-prop- 1 -ynyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
6-(3-Pyridin-3-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3-dihydro- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-3-yl-prop-l-ynyl)-l-me4 

dihydro-lH-quinolin-4-one; 
6-[3-(2-Methoxy-pyridin^yl)-prop-l-ynyl]-3-(4-carboxybenzyl)-l-methyl-23^ 

dihydro-lH-quinolin-4-one; and 
3-(4-Methanesulfonyl-ben^^ 1 -ynyl]- 1 - 

methyl-23^hydro-lH-quinolin-4-one. 
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Another embodiment of the invention is a compound according to 
Formula I of Formula VI 



g i- CsC -Vn 




VI 



or a pharmaceutically acceptable salt thereof, or a tautomer thereof, wherein: 
Gj and G2 independently are 



~C — A , wherein 

E is independently O or S; 

A is ORi or NR1R2; 

Rl and R2 independently are hydrogen, Cj-Cg alkyl, C2-C6 alkenyl, 
10 C 2 -Cg alkynyl, (CH2) n aryl, (CH2) n cycloalkyl, or 

(CH2) n heteroaryl, or R\ and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
R\ and R2, and 0 or 1 heteroatom selected from N(H), N(CH3>, O, 
15 and S, and which ring is optionally unsubstituted or substituted 

with =0, halo, or methyl, wherein n is an integer of from 0 to 6; or 
G\ and G2 independently are hydrogen, halo, Ci-Cg alkyl, C2-Cg alkenyl, 
C 2 -C 6 alkynyl, (CH2) m OH, (CH2) m OR 3 , (CH2) m cycloalkyl, 
(CH2) m aryl, (CH2) m substimted aryl, (CH2) m heteroaryl, 
20 (CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 

CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 
CH(OH)(CH2) m substituted heteroaryl, (C02) q (CH2) m aryl, 
(C02)q(CH2) m substituted aryl, (C02)q(CH2) m heteroaryl, 
(C02) q (CH2)mSubstituted heteroaryl, (C02)q(CH2) m carbocycle, 
25 (C02) q (CH 2 ) m heterocycle, (C02) q (CH2) m NR3R4, (CH2) m C(0)R 3 , 
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(CH2) ra C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, (CH 2 ) m C(S)NR 3 R4, or 

(CH2) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1 ; 
5 R 3 and R4 independently are hydrogen, Ci-Cg alkyl, (CH 2 ) m aryl, or 

(CH 2 ) m heteroaryl, or R 3 and R4 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom bearing 
R 3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH 3 ), 

10 O, and S; 

YisOorS: 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 

C 2 -C 6 alkenyl, C 2 -C6 alkynyl, Ci-C 6 alkoxy, N0 2 , CN, CF 3 , or 

NR9R10, wherein R9 and Rio independently are hydrogen, 

15 C1-C6 alkyl, C 3 -C7 cycloalkyl, phenyl, or benzyl, or R9 and Rio 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Rio, and 0 or 1 heteroatoms 

selected from N(H), N(CH 3 ), O, and S; and 

2 0 X is S, (SO), S(0) 2 , O, N(Rg), wherein Rg is as defined above, C(O), or 

CH 2 . 

Preferred is a compound of Formula VI, or a pharmaceutical^ acceptable 
salt thereof, or a tautomer thereof, wherein: 
YixO; 
25 X is S; 

Gi and G 2 independently are 

(CH 2 ) m aryl, wherein m is 1 and aryl is phenyl, 
(CH 2 ) m substituted aryl, wherein m is 1 and substituted aryl is 
4-methoxyphenyl, 3-methoxyphenyl, 4-fluorophenyl, 
3 0 3-fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 4-bromophenyl, 
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3- bromophenyl, 3,4-difluorophenyl, 3-fluoro^-methoxyphenyl, 

4- nitrophenyl, 3-nitrophenyl, 4-methylsulfanylphenyl, 

3- methylsulfanylphenyl, 4-methylphenyl, 3-methylphenyl, 

4- cyanophenyl, 3~cyanophenyl, 4-carboxyphenyl, 
5 3-carboxyphenyl, 4-methanesulfonylphenyl, 

3-methanesulfonylphenyl, 4-methoxycarbonyphenyl, or 
3-methoxycarbonylphenyl, 
(CH2) m heteroaryl, wherein m is 1 and heteroaryl is pyridin-4-yl, 

pyridin-3-y], or pyridin-2-yl, or 
10 (CH2) m substituted heteroaryl, wherein m is 1 and substituted heteroaryl is 

2-methoxypyridin-4-yl; and 
R5, Rg, and R7 are hydrogen. 

More preferred is a compound of Formula VI, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 
15 2-(Phenyl)-prop-l-ynyl)-6-benzyMH-thiazolo[3,2-a]pyridin-5-one; 

2-(4-Methoxy-phenyl)-prop-l-ynyl)-6-(4-carboxybenzyl)^H-thiazolo[3,2- 

a]pyridin-5-one; 

6-(4-Methanesulf onyl-benzyl)-2-(4-methoxy-phenyl)-prop- 1 -ynyl)-4H- 
thiazolo[3 ,2-a]pyridin-5-one; 
20 2-(3-Methoxy-phenyl)-prop-l-ynyl)-6-(4K^ 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-methoxy-phenyl)-prop- 1 -ynyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; 

2-(4-Cyano-phenyl)-prop-l-ynyl)-6-(4-ca^ 

25 5-one; 

6-(4-Methanesulf bnyl-benzyl)-2-(4-cyano-phenyl)-prop- 1 -ynyl)-4H-thiazolo[3,2- 

a]pyridin-5-one; 
2K3-Cyano-phenyl)-prop-l-ynyl)-6-(4-^^ 

5-one; ' 
30 6-(4-Methanesutfonyl-benzyl)-2-(3^ 

a]pyridin-5-one; 
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2-(4-Huoro-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazolot3^-a]pyridin- 
5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-fluoro-phenyl)-prop- 1 -ynyl)-4H-thiazolo[3,2- 
a]pyridin-5-one; 

2-(3-Ruoio-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazolo[3^-a]pyridin- 
5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-fluoro-phenyl)-prop- 1 -ynyl)-4H-thiazolo[3,2- 

a]pyridin-5-one; 
2-(4-CUoro-phenyl)-prop-l-ynyl)^ 

5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-chloro-phenyl)-prop- 1 -ynyl)-4H-thiazolo[3,2- 
a]pyridin-5-one; 

2-(3-Chloro-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazolo[3,2- 
a]pyridin-5-one; 

6-(4-Methanesulf onyl-benzyl)-2-(3-chloro-phenyl)-prop- 1 -ynyl)-4H-thiazolo[3,2- 

* 

a]pyridin-5-one; 
2-(4-Bromo-phenyl)-prop4-ynyl)-6-(^ 

a]pyridin-5-one; 
6-(4-Methanesulfonyl-benzyl)-2-(4^ 

a]pyridin-5-one; 

2-(3-BrGmo-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazolo[3,2- 

a]pyridin-5-one; 
6^4-Methanesulfonyl-benzyl^ 

a]pyridin-5-one; 

2-(4-Methanesulfanyl-phenyl)-prop-l-ynyl)-6-(4-carboxybenzylHH- 

thiazolo[3 ,2-a]pyridin-5-one; 
6-(4-Methanesulfonyl-benzy^ 

thiazolo[3,2-a]pyridin-5-one; 
2-(3-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H- 

thiazolo[3 ,2-a]pyridin-5-one; 
6-(4-Methanesulfonyl-benzyl)-2-(3-methanesulf anyl-phenyl)-prop- 1 -ynyl)-4H- 

thiazolo[3 ,2-a]pyridin-5-one; 
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2-(4-Methyl-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazolo[3,2- 
a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop- 1 -ynyl>4H-thiazolo[3,2- 

a]pyridin-5-one; 
2-(3-Methyl-phenyl)-prop-l-ynyl)-6-(4-cartw^ 

a]pyridin-5-one; 
6-(4-Methanesulfonyl~benzyl)-2-(3-me1hyl^ 

a]pyridin-5-one; 
2-(3-Pyridin-4-yI-prop-l-ynyl)-6-(4^aA^ 

one; 

6-(4-Methanesulf onyl-benzyl)-2-(3-pyridin-4-yl-prop- 1 -ynyl)-4H-thiazolo[3,2- 

a]pyridin-5-one; 
2-(3-Pyrichn-3-yl-prop-l-ynyl)-6-(4-caiboxybenz^ 

* 

one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-3-yl-prop- 1 -ynyl)-4H-thiazolo[3,2- 
a]pyridin-5-one; 

2-[3-(2-Methoxy-pyridin-4-yl)-prop-l-ynyl]-6-(4-carboxybenzyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; and 
6-(4-Methanesulfonyl-benzyl)-2-[3^ 

thiazolo[3,2-a]pyridin-5-one. 

Another embodiment of the invention is a compound according to Claim 1 
of Formula VII 

Y 

R 5 




vn 

or a pharmaceutically acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G2 independently are 

E 
II 

"C— A , wherein 
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E is independently O or S; 
A is ORi orNRiR2; 

Rj and R2 independently are hydrogen, Cj-Cg alkyl, 

C 2 -Cg alkenyl, C 2 -C 6 alkynyl, (CH2) n aryl, 

(CH^ncycloalkyl, or (CH2) n heteroaryi 9 or Rj and R 2 are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing R\ and R2, and 0 

or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 
or 

Gi and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-Cg alkenyl, 

C 2 -C 6 alkynyl, (CH 2 ) m OH, (CH 2 ) m OR 3 , (CH2) m cycloalkyl, 

(CH2) m aryl, (CH2) m substituted aryl, (CH2) m heteroaryl, 

(CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 

CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 

CH(OH)(CH 2 ) m substituted heteroaryl, (C02) q (CH 2 ) m aryl, 

(C02) q (CH2) m substituted aryl, (C02) q (CH2) m heteroaryl, 

(C0 2 ) q (CH2) m substituted heteroaryl, (C02) q (CH2) m ca*ocycle, 

(C02) q (CH2) m heterocycle, (C02)q(CH2) m NR 3 R4, 

(CH2) m C(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, 

(CH2) m C(S)NR 3 R4, or (CH2)mC(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Ci-Cg alkyl, (CH2) m aryl, 

or (CH2) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
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atom bearing R3 and R4, and 0 or 1 heteroatoms selected 
from N(H), N(CH3), O, and S; 
YisOorS: 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-C$ alkoxy, 

NO2, CN, CF3, or NR9R10, wherein R9 and Rio 

independently are hydrogen, Cj-Cg alkyl, C3-C7 cycloalkyl, 

phenyl, or benzyl, or R9 and Rjq are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom 
bearing R9 and R\q, and 0 or 1 heteroatoms selected from 

N(H), N(CH 3 ), O, and S; and 

X is S, (SO), S(0)2, 0, N(R8), wherein Rg is as defined above, 

C(O), or CH2. 

Preferred is a compound of Formula VH, or a pharmaceutical^ acceptable 
salt thereof, or a tautomer thereof, wherein: 
YixO; 
Xis S; 

G\ and G2 independently are 

(CH2) m aryl, wherein m is 1 and aryl is phenyl, 
(CH2) m substituted aryl, wherein m is 1 and substituted aryl is 

4-methoxyphenyl, 3-methoxyphenyl, 4-fluorophenyl, 

3- fluorophenyl, 4-chlorophenyl, 3-chlorophenyl, 

4- bromophenyl, 3-bromophenyl, 3,4-difluorophenyl, 

3- fluoro-4-methoxyphenyl, 4-nitrophenyl, 3-nitrophenyl, 

4- methylsulfanylphenyl, 3-methylsulfanylphenyl, 
4-methylphenyl, 3-methylphenyl, 4-cyanophenyl, 

3- cyanophenyl, 4-carboxyphenyl, 3-carboxyphenyl, 

4- methanesulfonylphenyl, 3-methanesulfonylphenyl, 
4-methoxycarbonyphenyl, or 3-methoxycarbonylphenyl, 
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(CH2) m heteroaryl, wherein m is 1 and heteroaryl is pyridin-4-yl, 

pyridin-3-yl, or pyridin-2-yl, or 
(CH2) m substituted heteroaryl, wherein m is 1 and substituted 

heteroaryl is 2-methoxypyridin-4-yl; and 

« 

R5, Rg, and R7 are hydrogen. 
More preferred is a compound of Formula VH, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 

2-(Phenyl-prop-l-ynyl)-5-(4-benzyl)-5H-thieno[3,2^]pyridin-4-one; 
2<4-Methoxy-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-methoxy-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2~c]pyridin-4-one; 
2-(3-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-methoxy-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(4-Cyano-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3 ,2- 

c]pyridin-4-one; 

5-(4-Methanesulf onyl-benzyl)-2-(4-cy ano-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(3-Cyano-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4~one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-cyano-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(4-Fluoro-phenyl)-prop- 1 -ynyl)-5-(4-cart>oxybenzyl)-5H-thieno [3 ,2- 
c]pyridin-4-one; 

5-(4-Methanesulf onyl-benzyl)-2-(4-fluoro-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin^-one; 
2-(3-Fluoro-phenyl)-prop-l-ynyl)-5-(4K^rboxybenzyl)-5H-thieno[3,2^ 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2K3-fluorchphenyl)-prop-l-ynyl)-5H^ 
thieno[3,2-c]pyridin-4-one; 
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2-(4-Chloro-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)5H-thieno[3^- 
c]pyridin-4-one; 

5K4-Methanesulfonyl-benzyl)-2-(4^hloro-phenyl)-prop-l-ynyl)-5H- 

thieno[3£-c]pyridin-4-one; 
5 2-(3-Chloro-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl>5H-thieno[3,2- 

c]pyridin-4-one; » 
5-(4-Methanesulf onyl-benzyl)-2-(3-chloro-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3£-c]pyridin-4-one; 
2-(4-Bromchphenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

10 c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-bromo-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(3-Bromo^phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

1 5 5-(4-Methanesulfonyl-benzyl)-2-(3-bromo-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-methanesulf anyl-phenyl)-prop- 1 - 
20 ynyl)-5H-thieno[3 ,2-c]pyridin-4-one; 

2-(3-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-methanesulfanyl-phenyl)-prop-l- 
ynyl)-5H-thieno[3,2-c]pyridin-4-one; 
25 2-(4-Methyl-phenyl)-prop-l -ynyl>5-(4-carboxybenzyl)-5H-thieno[3 ,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop- 1 -ynyl)-5H- 
thieno[3,2-c]pyridin-4-one; 

m 

2-(3-Methyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3 ,2- 
30 c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-methyl-phenyl)-prop- 1 -ynyl)-5H- 
thieno[3^-c]pyridin-4-one; 
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2-(3-Pyridin^yl-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 
c]pyridin-4-one; 

5_(4-Methanesulfonyl-benzyl)-2-(3-pyridin-4-yl-prop- 1 -ynyl)-5H- 
thieno[3,2-c]pyridin-4-one; 
5 2-(3-Pyridin-3-yl-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-3-yl-prop- 1 -ynyl)-5H- 

thieno[3£-c]pyridin-4-one; 
2-[3-(2-Methoxy-pyridin^yl)i)ro^ 
10 thieno[3,2-c]pyridin-4-one; 

5-(4-Methanesulf onyl-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop- 1 - 

ynyl]-5H-thieno[3,2-c]pyridin-4-one; 
2-(Phenyl-prop- 1 -ynyl)-5-(4-benzyl)-7-methyl-5H-tWeno[3,2-c]pyridin-4- 

one; 

15 2-(4-Methoxy-phenyl)-prop4-ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulf onyl-benzyl)-2-(4-methoxy-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

20 thieno[3,2-c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-methoxy-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3 ,2-c]pyridin-4-one; 
2-(4-Cyano-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 
thieno[3,2-c]pyridin-4-one; 
25 5-(4-Methanesulfonyl-benzyl)-2-(4-cyano-phenyl)-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Cyano-phenyl)-prop-l-ynyl)-5-(4^arboxybenzyl)-7-metbyl-5H- 

thieno[3 > 2-c]pyridin-4-one; 
5K4~Methanesulfonyl4>ei^ 
30 5H-thieno[3,2-c]pyridin-4-one; 

2K4-Huoix>-phenyl)-prop-l-ynyl)-5-(4-carboxybeiizyl)-7-niethyl-5H- 

thieno[3 t 2-c]pyridin-4-one; 
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5-(4-Methanesulf onyl-benzyl)-2-(4-fluoro-phenyl)-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Fluoro-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5 5-(4-Methanesulfonyl-benzyl)-2-(3-fluoro-phenyl)-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Chloro-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5^4-Methanesulfonyl-benzyl)--2-(4-chloro-phenyl)-prop- 1 -ynyl)-7-methyl- 
10 5H-thieno[3,2-c]pyridin-4-one; 

2-(3-Chloro-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

tMeno[3,2-<jpyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-chloro-phenyl)-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
1 5 2-(4-Bromo-phenyl)-prop- 1 -ynyl)-5 -(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-bromo-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thienot3,2-c]pyridin-4-one; 
2-(3-Bromo-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 
20 thieno[3,2-c]pyridin-4-one; 

5K4-Methanesulfonyl--benzyl)-2-(3-bromc)-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Methanesulf anyl-phenyl)-prop-l -ynyl)-7-methyl-5-(4- 

carboxybenzyl)-5H-thieno[3 ,2-c]pyridin-4-one; 
25 5-(4-Methanesulfonyl-benzyl)-2-(4-methanesulfanyl-phenyl)-prop-l - 

ynyl)-7-methyl-5H-thieno[3^-c]pyridin-4-one; 

2-(3-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-methanesulfanyl-phenyl)-prop- 1 - 

30 ynyl)-7-methyl-5H-thieno[3,2-c]pyridin-4-one; 

2-(4-Methyl-phenyl)-prop-l-ynyl)^^ 
thieno[3^2-c]pyridin-4-one; 
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5-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop-l-ynyl)-7- 

methyl-5H-thieno[3^-c]pyridin-4-one; 
2-(3-Methyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-methyl-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Pyridin-4-yl-prOp- 1 -ynyl)-5-(4-cart>oxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-py^ 

5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Pyridin-3-yl-prop-l-ynyl)-5-(4-carboxybeazyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-3-yl-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3 ,2-c]pyridin-4-one; 
2-[3-(2-Methoxy-pyridin-4-yl)-prop-l-ynyl]-5-(4-carboxybenzyl)-7- 

methyl-5H-thieno[3 ,2-c]pyridin-4-one; and 
5-(4-Methanesulfonyl-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop- 1 - 

ynyl]-7-methyl-5H-thieno[3,2-c]pyridin-4-one. 
Also preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 



Y 




, wherein Y and are as defined above for 



Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[2,4-dioxo-6-(3-phenyl-prop-l -ynyl)- 1 ,4-dihydro-2tf-2/ - 
benzo[d][l,2]tWazin-3-ylmethyl]-benzoic acid; and 
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10 



4-[2,2,4-trioxo-6-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2ff-2/- 

benzo[d][l,2]thiazin-3-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 

Y 




(0-2) 



, wherein Y and are as defined above for 



Formula I. 



More preferred is a compound of Formula I, or a pharmaceutical^ 

* 

acceptable salt thereof, selected from: 

4-[ 1 ,3-dioxo-7-(3-phenyl-prop- 1 -ynyl)-3,4-dihydro- li/-3/ 4 -thia-2,6-diaza- 

naphthalen-2-ylmethyl]-benzoic acid; and 
4-[l,3,3-trioxo-7-(3-phenyl-prop-l-ynyl>^ 

diaza-naphthalen-2-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 

Y 



15 



(0_2) , wherein Y is as defined above for Formula I. 



20 



More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[2,4-dioxo-6-(3-phenyl-prop-l-ynylH^-2/ -benzo[e][l,2,3]oxathiazin- 
3-ylmethyl]-benzoic acid; and 

4-[2,2,4-trioxo-6-(3-phenyl-prop-l-ynyl>4^-2/ 6 - 



benzo[e] [ 1 ,2,3]oxathiazin-3-ylmethyl]-benzoic acid. 
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Also preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 

Y 




(0-2) ^ w herein Y is as defined above for Formula I. 
More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[2,4-dioxo-6-(3-phenyl-prop-l-ynyl)-4//-l-oxa-2/ -thia-3,7-diaza- 

naphthalen-3-ylmethyl]-benzoic acid; and 

4-[2,2,4-trioxo-6-(3-phenyl-pro^^ 

naphthalen-3-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 

Y 




(0-2) 

, wherein Y and R« are as defined above for 
Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[l -methyl-2,4-dioxo-6-(3-phenyl-prop- 1 -ynyl>- 1 ,4-dihydro-2ff-2/ - 
benzo[l,2,6]tWadiazin-3-ylmethyl]-benzoic acid; 

4 

4-[2,4-dioxo-6-(3-phenyl-prop-l -ynyl)-l ,4-dihydro-2#-2/ - 

benzo[l,2,6]tWadiazin-3-ylmethyl]-benzoic acid; and 

4- [ 1 -methyl-2,2,4-trioxo-6-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2tf-2/ - 

benzo[1^2,61thiadiazin-3-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 
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(0-2) 

. , wherein Y and Rg are as defined above for 
Formula I. 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

3-[ 1 -methyl-2,4-dioxo-6-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2tf-2Z - 

pyrido[3,4-c][l ,2,6]thiadiazin~3-ylmethyl]-benzoic acid; 

4 

3-[2,4-dioxo-6-(3-phenyl-prop-l-ynyl)-l,4-dihydro-2//-2/ - 

pyrido[3,4-c][l^,6]thiadiazin-3-ylmethyl]-benzoic acid; and 

3-[l-methyl-2^,4-trioxo-6-(3-phenyl-prop-l-ynyl)-l,4-dihydro-2H-2/ - 

pyrido[3,4-c][l,2,6]thiadiazin-3-ylmethyl]-benzoicacid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 




, wherein — , Re and R7 are as defined above for 
Formula I. 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4- [ 1 -oxo-7-(3-phenyl-prop- 1 -ynyl)- IH- 1 I -benzo[e] [ 1 ,2]thiazin-2- 

ylmethyl]-benzoic acid; and 

4-[l,l-dioxo-7K3-phenyl-prop-l-yny^ 

ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 
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, wherein — , R6 and R 7 are as defined above for 
Formula L 

More preferred is a compound of Formula I, or a pharmaceutical 
acceptable salt thereof, selected from: 

4 

^[l-oxo-VKS-phenyl-prop-l-ynyl)^/?-!/ - thia-2,6-diaza-naphthalen-2- 

ylmethyl]-benzoic acid; and 

4- [ 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- IH- 1 / 6 - thia-2,6-diaza-naphthalen- 

2-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 




, wherein Rg is as defined above for Formula I. 
More preferred is a compound of Formula I, or a pharmaceutical^ 
acceptable salt thereof, selected from: 

4 

4- [4-metbyl- 1 ,3-dioxo-7-(3-phenyl-prop- 1 -ynyl)-3 ,4-dihydro- IH- 1 / -thia- 
2,4,6-triaza-naphthalen-2-ylmethyl]-benzoic acid; 

4 

4-[l,3-dioxch7-(3-phenyl-prop-l-ynyl)-3,4-dihydro-W-l/ -thia-2,4,6- 

triaza-naphthalen-2-ylmethyl]-benzoic acid; and 
4-[4-meftyl-U,3-trioxo-7K3-phe 

thia-2,4,6-triaza-naphthalen-2-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula 1, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 
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O 

, wherein X and Rg are as defined above for 
Formula I. 

More preferred is a compound of Formula I, or a phannaceutically 
acceptable salt thereof, selected from: 
5 4- [4-methyl- 1 ,3 -dioxo-6-(3-phen yl-prop- 1 -ynyl)3 ,4-dihydro- IH- 1 Z 4 - 

thieno[2,3-e] [1 ,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 
4-[l 3-dioxo-6-(3-phenyl-prop-l-ynyl)3,4Klihydro-li/-l/ 4 -thieno[2,3- 

e][l,2,4]thiadiazin-2-ylmethyl]-benzoicacid; 
4- [4-methyl- 1 , 1 ,3-trioxo-6-(3-phenyl-prop- 1 -ynyl)3 ,4-dihydro- \H- 1 Z 6 - 
10 thieno[2,3-e][l,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 

4-[lJ3-trioxo-6-(3-phenyl-prop-l-ynyl)3,4-dihydro-l/f-l/ 6 -thieno[2,3- 

e] [ 1 ,2,4] thiadiazin-2-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a phannaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 

°(0-2) 




15 7 > wherein — , X, R6, and R 7 areas defined above 

for Formula L 

More preferred is a compound of Formula I, or a phannaceutically 
acceptable salt thereof, selected from: 

4-[l-oxo^-(3-phenyl-prop-l-^ 

20 ylmethyl]-benzoic acid; and 

4-[ 1 , 1 -dioxo-6-(3-phenyl-prop- 1 -ynyl) -li7-l / 6 -thieno[2,3-e] [ 1 ,2]thiazin-2- 

ylmethyl]-benzoic acid. 
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10 



15 



Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein d and G2 are as defined above and B is 




, wherein X and R7 are as defined above for 
Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4- [ 1 ,3-dioxo-6-(3-phenyl-prop- 1 -ynyl)-3,4-dihydro- 1 H- 1 / -thieno[2,3- 

e][l,2]thiazin-2-ylmethyl]-benzoic acid; and 

4- [ 1 , 1 ,3-trioxo-6-(3-phenyl-prop- 1 -ynyl)-3 ,4-dihydro- 1 H- 1 Z 6 -thieno[2,3- 

e] [ 1 ,2] thiazin-2-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 




20 



, wherein X, Y, and R7 are as defined above for 
Formula I. 

More preferred is a compound of Formula I, or a pharmaceutically 

acceptable salt thereof, named: 

4-[4,6^ioxo-2-(3-phenyl-prop-l-ynyl)-6,7-dihydro-4H--thieno[3,2- 

c]pyridin-5-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G 2 are as defined above and B is 
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R 7 , wherein — , X, Y, R6, and R 7 are as defined 

above for Formula I. 

More preferred is a compound of Formula I, or a pharmaceutically 

acceptable salt thereof, named: 

4-t4-oxo-2-(3-phenyl-prop-l-ynyl)^if-thieno[3,2-c]pyridin-5-ylmethyl]- 

benzoic acid. 

Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 




R6 

R 7 , wherein — , X, R6, and R 7 are as defined above 

F 

for Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4- [4-oxo-2-(3-phenyl-prop- 1 -ynyl)-4if - 1 ,4/ -dithia-3 ,5-diaza-inden-5 - 

ylmethyl] -benzoic acid; and 

4-[4,4-dioxo-2-(3-phenyl-prop-l-ynyl)-4H-l,4/ -dithia-3,5-diaza-inden-5- 

ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 
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(0-2) 




R 7 , wherein X and R 7 are as defined above for 

Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[4,6-dioxo-2-(3-phenyl-prop-l-ynyl)-6,7-dihydro-4^-l,4/ -dithia-3,5- 

diaza-inden-5-ylmethyl]-benzoic acid; and 

4-t4,4,6-trioxo-2-(3-phenyl-prop-l-ynyl)-6 ,7-dihydn>4/f-l ,4/ -dithia-3,5- 

diaza-inden-5-ylmethyl]-benzoic acid, 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein G\ and G 2 are as defined above and B is 



Y 




R 7 , wherein X, Y, and R 7 are as defined above for 

Formula I. 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, named: 

4-[4,6-dioxo-2-(3-phenyl-prop- 1 -ynyl)-6,7-dihydro-4H-thiazolo[4,5- 
c]pyridin-5-ylmethyl-benzoic acid. 

Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 
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I 

R 8 , wherein X and R$ are as defined above for 

Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, selected from: 

4 

4-[7-methyl-4,6-dioxo-2-(3-phenyl-prop-l -ynyl)-6 ,7-dihydro-hff-l ,4/ - 
dithia-3,5,7-triaza-inden-5-ylmethyl]-benzoicacid; 

■ 

4 

4-t4,6-dioxo-2-(3-phenyl-prop-l-ynyl)-6J-dihydro-W/-l ,4/ -dithia-3,5,7- 

triaza-inden-5-ylmethyl]-benzoic acid; 
4-[7-methyl-4,4,6-trioxo-2-(3-phenyl-pro^ - 

cfithia-3,5,7-triaza-inden-5-ylmethyl]-benzoic acid; and 

4-[4,4,6-trioxo-2-(3-phenyl-prop- 1 -ynyl)-6,7-dihydro-htf- 1 ,4/ 6 -dithia- 

3,5,7-triaza-inden-5-ylmethyl]-benzoic acid. 
Also preferred is a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein Gi and G2 are as defined above and B is 

Y 




R 7 , wherein — , X, Y, Re, and R 7 are as defined 

above for Formula L 

More preferred is a compound of Formula I, or a pharmaceutically 

acceptable salt thereof, named: 

4-[4-oxo-2-(3-phenyl-prop-l-ynylM 
benzoic acid. 

Also preferred is a compound of Formula I selected from: 
N-(4-Cyano-benzyl)-3-(3-[ 1 ,2,3]-triazol- 1 -yl-prop- 1 -ynyl)-benzamide; 
N-(4-Cyano-benzyl)-3-(3-[ 1 ,2,3]-triazol- 1 -yl-prop- 1 -ynyl>benzamide; 
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4-( { 3-[3-(4-Chloro-phenyl)-prop- 1 -ynyl] -benzoylamino } -methyl)-benzoic 
acid; 

4-( { 3-[3-(4-Fluoro-phenyl)-prop-l -ynyl]-benzoylamino } -methyl)-benzoic 
acid; 

5 3-Phenylethynyl-N-(4-Sulfamoyl-benzyl)-benzamide; 

N-(4~Cyano-benzyl)-3-phenylethynyl-benzamide; 
3-Phenethyle1hynyl-N-pyridin-4-yl-methyl-benzamide; and 

3- [[3-(3-Phenethylethyny]-benzoylamino]-methyl} -benzoic acid; or a 

pharmaceutically acceptable salt thereof. 
10 Also preferred is a compound of Formula I selected from: 

4- ( { [5-(3 -Phenyl-prop- 1 -ynyl)-pyridine-3-carbonyl]-amino } -methyl)- 

benzoic acid; and 

4-{[(Phenylethynyl-pyridine-2-carbonyl)-amino]-methyl} -benzoic acid; or 

a pharmaceutically acceptable salt thereof. 
1 5 Also preferred is a compound of Formula I selected from: 

4-[ 1 -Methyl-2,4-dioxo-6-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H-2A, 4 - 

benzo[l,2,6]thiadiazin-3-yl methyl]benzoic acid; 
4-[l-methyl-2,2,4-trioxo-6-(3-phenylprop-l-ynyl)-l,4-dihydro-2H-2X, 6 - 

benzo[l,2,6]thiadiazin-3-ylmethyl]benzoic acid; 

20 4-[ 1 , 1 ,3-Trioxo-7-(3-phenyl-prop- 1 -ynyl)-3 ,4-dihydro- 1 H- 1 X, 6 - 

benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 
2-(4-Methoxy-benzyl)-lJ-dioxo-7-(3-phenyl-prop-l-ynyl)-l,4-dihydro- 

2H-lA, 6 -benzo[l,2,4]thiadiazin-3-one; and 

4-[ 1 , 1 ,3-Trioxo-7-(4-phenyl-but- 1 -ynyl)-3 ,4-dihydro- 1 H- 1 A, 6 - 
25 benzo[ 1 ,2,4] thiadiazin-2-ylmethyl]-benzoic acid; or a 

pharmaceutically acceptable salt thereof. 
A further embodiment of this invention is a pharmaceutical composition 
comprising, a compound of Formula I, or a pharmaceutically acceptable salt 
thereof , or a tautomer thereof, admixed with a carrier, excipient, or diluent. 
30 Preferred compositions comprise a compound of Formulas II, HI, IV, V, VI, or 

vn 
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Another embodiment of this invention is a method for inhibiting MMP-13 
in an animal, comprising administering to the animal an MMP-13 inhibiting 
amount of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, or a tautomer thereof. 

5 A further embodiment is a method for treating a disease mediated by an 

MMP-13 enzyme, comprising administering to a patient suffering from such a 
disease an effective amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, or a tautomer thereof. 

A preferred method of treatment according to this invention is treatment of 

10 a disease selected from cancer, especially breast carcinoma, and inflammation and 
heart failure. Other diseases to be treated according to preferred aspect of this 
invention include rheumatoid arthritis and osteoarthritis. 

Another preferred method of treatment according to this invention is 
treatment of a disease selected from heart disease, multiple sclerosis, arthritis, 

15 other than osteoarthritis and rheumatoid arthritis, atherosclerosis, age-related 

macular degeneration, chronic obstructive pulmonary disease, psoriasis, asthma, 
cardiac insufficiency, inflammatory bowel disease, periodontal diseases, and 
osteoporosis. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The compounds provided by this invention are those defined by Formula I, 

or a pharmaceutically acceptable salt thereof, or a tautomer thereof. In groups Gj, 

G2, and B of Formula I, Ri to Rg include "C1-Q5 alkyl" groups. These are 

straight and branched carbon chains having from 1 to 6 carbon atoms. Examples 
of such alkyl groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and 
25 n-hexyl. The alkyl groups can be substituted if desired, with from 1 to 3 groups 
selected from hydroxy, amino, alkylamino, and dialkylamino, halo, 
trifluoromethyl, carboxy, nitro, and cyano. 

Examples of NR1R2 or NR3R4 groups include amino, methylamino, 

di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino, 
30 3-ethylaminobutyl amino, 3-di-n-propyl amino-propyl amino, 4-diethylaminobutyl 



WO 03/032999 



PCT/IB02/03057 



-48- 

amino, and 3-carboxypropionyl amino. R\ and R2, or R3 and R4, can 

independently be taken together with the nitrogen to which they are attached to 
form a ring having 3 to 7 carbon atoms and 1 , 2, or 3 heteroatoms selected from 
the group consisting of nitrogen, substituted nitrogen, wherein substituted nitrogen 

5 is as defined below, oxygen, and sulfur. Examples of such cyclic NR1R2 or 
NR3R4 groups include pyrrolidinyl, piperazinyl, 4-methylpiperazinyl, 
4-benzylpiperazinyl, pyridinyl, piperidinyl, pyrazinal, morpholinyl, and the like. 
"Amino" means NH2. 

"Halo" includes fluoro, chloro, bromo, and iodo. 
10 "Alkenyl" means straight and branched hydrocarbon radicals having from 

2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-l-yl, 
2-ethenylbutyl, 3-hexen-l-yl, and the like. 

"Alkynyl" means straight and branched hydrocarbon radicals having from 
2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 
1 5 propynyl, 2-butyn-l-yl, 3-pentyn-l-yl, and the like. 

"Carbocycle" and "Cycloalkyl" mean a monocyclic or polycyclic 
hydrocarbyl group such as cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, 
cyclobutyl, adamantyl, norpinanyl, decalinyl, norbornyl, cyclohexyl, and 
cyclopentyl. Such groups can be substituted with groups such as hydroxy, keto, 
20 and the like. Also included are rings in which 1 to 3 heteroatoms replace carbons. 
Such groups are termed "heterocycle" or "heterocyclyl", which means a 
cycloalkyl group also bearing at least one heteroatom selected from O, S, or NR2, 

examples being oxiranyl, pyrrolidinyl, piperidyl, 4-methylpiperazinyl, 
tetrahydropyran, and morpholine. 
25 "Alkoxy" refers to the alkyl groups mentioned above bound through 

oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -0-(CH2)2~0-CH3 , and 

the like. 

"Alkanoyl" groups are alkyl linked through a carbonyl, ie, Ci-C5~C(0)-. 
30 Such groups include formyl, acetyl, propionyl, butyryl, and isobutyryl. 
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"Acyl" means an alkyl or aryl (Ar) group bonded through a carbonyl 
group, ie, R-C(O)-. For example, acyl includes a C^-Cg alkanoyl, including 
substituted alkanoyl, wherein the alkyl portion can be substituted by NRjR2 or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
5 the like. 

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are 
optionally substituted, preferably by 1 to 3 groups selected from NRjR2, phenyl, 

substituted phenyl, heterocycle, thio Cj-Cg alkyl, Ci-Cg alkoxy, hydroxy, 

carboxy, Cj-Cg alkoxycarbonyl, halo, nitrile, cycloalkyl, and a 5- or 6-membered 

10 caibocyclic ring or heterocyclic ring having 1 or 2 heteroatoms selected from 
nitrogen, substituted nitrogen, oxygen, and sulfur. 

"Substituted nitrogen" means nitrogen bearing Cj-Cg alkyl or (CH2)n Pb 

where n is 1, 2, or 3. Perhalo and polyhalo substitution is also embraced. 
Examples of substituted alkyl groups include 2-aminoethyl, 
15 pentachloroethyl, trifluoromethyl, 2-diethylaminoethyl, 2-dimethylaminopropyl, 
ethoxycarbonylmethyl, 3-phenylbutyl, methanylsulfanylmethyl, methoxymethyl, 

3- hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl, 
pentafluoroethyl, benzyl(B n ), 3-morpholinopropyl, piperazinylmethyl, pyridyl- 

4- methyl(Py-4-me), 3-(pyridyl-4-thio)propyl, and 2-(4-methylpiperazinyl)ethyl. 
20 Examples of substituted alkynyl groups include 2-methoxyethynyl, 

2- ethylsulfanyethynyl, 4-(l-piperazinyl)-3-(butynyl), 3-phenyl-5-hexynyl, 

3- diethylamino-3-butynyl, 4-chloro-3-butynyl, 4-cyclobutyl-4-hexenyl, and the 
like. 

Typical substituted alkoxy groups include aminomethoxy, 
25 trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycarbonylethoxy, 
3-hydroxypropoxy, 6-carboxhexyloxy, and the like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-l-yl, 

5- ethylmethylamino-3-pentyn-l-yl, 4-morpholinobutyl, 

30 4-tetrahydropyrinidylbutyl, 3-imidazolidin-l-ylpropyl, 4-tetrahydrothiazol- 
3-yl-butyl, phenylmethyl, 3-chlorophenylmethyl, and the like. 
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The terms "Ar" and "aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, which are carbon atoms 
and from 1 to 4 of which are independently selected from the group consisting 
of O, S, and N. Preferred heteroaryl groups have 1 or 2 heteroatoms in a 5- or 

5 6-membered aromatic ring. Mono- and bicyclic aromatic ring systems are 

included in the definition of aryl and heteroaryl. Typical aryl groups include 
phenyl and naphthyl. Typical substituted aryl groups include 
2,4,6-tribromophenyl, 4,7-dichloronaphthyl, 3-chlorophenyl, 
3,4-methylenedioxyphenyl, and 2,6-dibromophenyl. Typical heteroaryl groups 

10 include pyridyl, benzothienyl, furanyl, indolyl, benzotriazolyl, indazolyl, pyrrolyl, 
pyrazolyl, imidazolyl, thiazolyl, and the like. 

Typical substituted heteroaryl groups include 3-methylpyridyl, 
4-thiopyridyl, 4-ethylbenzothienyl, and 3,4-diethylfuranyL 

Preferred Ar groups are phenyl and phenyl substituted by 1, 2, or 3 groups 

15 independently selected from alkyl, alkoxy, thio, thioalkyl, heteroaryl, 

heterocyclyl, halo, hydroxy, -COOR9, trifluoromethyl, nitro, amino of the formula 

-NR1R2, and T(CH 2 ) m QR 3 °r T(CH2)m co 2 R 3> wherein m is 1 to 6; T is O, S, 
NR 3 , N(0)R 3 , NRiR 2 Y, or CRiR 2 , Q is O, S, NR 3 , N(0)R 3 , or NRiR 2 Y, 
wherein R\ and R 2 are as described above, and R9 is alkyl or substituted alkyl, 
20 for example, methyl, trichloroethyl, diphenylmethyl, and the like. The alkyl and 
alkoxy groups can be substituted as defined above. For example, typical groups 
are carboxyaikyl, alkoxycarbonylalkyl, hydroxyalkyl, hydroxyalkoxy, and 
alkoxyalkyl. Examples of substituted phenyl are 3-methoxyphenyl, 4-(lH- 
tetrazol-5-yl)phenyl 2,6-dichlorophenyl, 3-nitrophenyl, 4-dimethylaminophenyl, 

25 and biphenyl. 

The phrase "tertiary organic amine" means a trisubstituted nitrogen group 
wherein the 3 substituents are independently selected from C\-C\2 alkyl, 
C 3 -Ci 2 cycloalkyl, benzyl, or wherein two of the substituents are taken together 
with the nitrogen atom to which they are attached to form a 5- or 6-membered, 

30 monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
third substituent is selected from Cj-Ci 2 alkyl and benzyl, or wherein the three 
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substituents are taken together with the nitrogen atom to which they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 
atoms and carbon atoms, and optionally a C=N double bond when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
5 triethylamine, diisopropylethylamine, benzyl diethylamino, dicyclohexylmethyl- 
amine, l,8-diazabicycle[5.4.0]undec-7-ene (DBU), l,4-diazabicyclo[2.2.2]octane 
(TED), and l,5-diazabicycle[4.3.0]non-5-ene. 

The term "comprising," which is synonymous with the terms "including," 
"containing," or "characterized by," is inclusive or open-ended, and does not 
10 exclude additional, unrecited elements or method steps from the scope of the 
invention that is described following the term. 

The phrase "consisting of " is closed-ended, and excludes any element, 
step, or ingredient not specified in the description of the invention that follows the 
phrase. 

1 5 The phrase "consisting essentially of limits the scope of the invention that 

follows to the specified elements, steps, or ingredients, and those further elements, 
steps, or ingredients that do not materially affect the basic and novel 
characteristics of the invention. 

The phrase "pharmaceutical composition" means a composition suitable 

20 for administration in medical or veterinary use. 

The term "admixed" and the phrase "in admixture" are synonymous and 
mean in a state of being in a homogeneous or heterogeneous mixture. Preferred is 
a homogeneous mixture. 

The term "patient" means a mammal. Preferred patients are humans, cats, 

25 dogs, cows, horses, pigs, and sheep. 

The term "animal" means a mammal, as defined above. Preferred animals 
include humans, cats, dogs, horses, pigs, sheep, cows, monkeys, rats, mice, guinea 
pigs, and rabbits. 

The phrase "anticancer effective amount 5 ' means an amount of invention 
30 compound, or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
sufficient to inhibit, halt, or cause regression of the cancer being treated in a 
particular patient or patient population. For example in humans or other mammals, 
an anticancer effective amount can be determined experimentally in a laboratory 
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or clinical setting, or may be the amount required by the guidelines of the United 
States Food and Drug Administration, or equivalent foreign agency, for the 
particular cancer and patient being treated. 

The phrase "anti-arthritic effective amount" means an amount of invention 

5 compound, or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
sufficient to inhibit, halt, or cause regression of the arthritis being treated in a 
particular patient or patient population. For example in humans or other mammals, 
an anti-arthritic effective amount can be determined experimentally in a laboratory 
or clinical setting, or may be the amount required by the guidelines of the United 

10 States Food and Drug Administration, or equivalent foreign agency, for the 
particular arthritis and patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof, or a tautomer thereof, 
sufficient to inhibit an enzyme matrix metalloproteinase-13, including a truncated 

15 form thereof, including a catalytic domain thereof, in a particular animal or animal 
population. For example in a human or other mammal, an MMP-13 inhibiting 
amount can be determined experimentally in a laboratory or clinical setting, or 
may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular MMP-13 enzyme 

20 and patient being treated. 

It should be appreciated that determination of proper dosage forms, dosage 
amounts, and routes of administration, is within the level of ordinary skill in the 
pharmaceutical and medical arts, and is described below. 

The phrases "effective amount" and "therapeutically effective amount" are 

25 synonymous and mean an amount of a compound of the present invention, a 

pharmaceutically acceptable salt thereof, or a solvate thereof, sufficient to effect 
an improvement of the condition being treated when administered to a patient 
suffering from a disease that is mediated by MMP-13 and optionally from 0 to 
12 additional MMP enzymes. 

30 The term "IC50" means the concentration of test compound required to 

inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 
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The term "tautomer" means a form of invention compound existing in a 
state of equilibrium with an isomeric form of the invention compound, wherein 
the invention compound is able to react according to either form by virtue of the 
ability of the forms to interconvert by isomerization in situ, including in a reaction 
mixture, in an in vitro biological assay, or in vivo. 

The term "(£)" means entgegen, and designates that the conformation 
about the double bond to which the term refers is the conformation having the two 
higher ranking substituent groups, as determined according to the Cahn-Ingold- 
Prelog ranking system, on opposite sides of the double bond. An (E) double bond 
is illustrated below by the compound of Formula (W) 

A B 

C D 9 wherein the two higher-ranking substituents are 

groups A and D. 

The term "(Z)" means zusammen, and designates that the conformation 
about the double bond to which the term refers is the conformation having the two 
higher ranking substituent groups, as determined according to the Cahn-Ingold- 
Prelog ranking system, on the same side of the double bond. A (Z) double bond is 
illustrated below by the compound of Formula (X) 

A D 

M » 

C B 9 wherein the two higher-ranking substituents are 

groups A and D. 

The phrase "inert atmosphere" means an atmosphere that consists 
essentially of nitrogen gas, or argon gas, or mixtures thereof. 

It should be appreciated that the matrix metalloproteinases include the 
following enzymes: 

MMP-1, also known as interstitial collagenase, collagenase-1, or 
fibroblast-type collagenase; 

MMP-2, also known as gelatinase A or 72 kDa Type IV collagenase; 

MMP-3, also known as stromelysin or stromelysin-1; 

MMP-7, also known as matrilysin or PUMP-1; 
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MMP-8, also known as neutrophil collagenase or polymoiphonuclear-type 

("PMN-type") collagenase; 
MMP-9, also known as gelatinase B or 92 kDa Type IV collagenase; 
MMP- 10, also known as stromelysin-2; 
5 MMP- 1 1 , also known as stromelysin-3 ; 

MMP-12, also known as metalloelastase; 
MMP- 13, also known as collagenase-3; 

MMP- 14, also known as membrane-type ("MT") MMP-1 or MT-MMP-1; 
MMP- 15, also known as MT-MMP-2; 
1 0 MMP- 1 6, also known as MT-MMP-3 ; 

MMP-17, also known as MT-MMP-4; 

MMP-1 8; and . 

MMP-19. 

As discussed above, one aspect of the present invention is novel 
15 compounds that are selective inhibitors of the enzyme MMP-13. A selective 

inhibitor of MMP-13, as used in the present invention, is a compound that is >5X 
more potent in vitro versus MMP-13 than versus at least one other matrix 
metalloproteinase enzyme such as, for example, MMP-1, MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP- 14, or versus tumor necrosis factor alpha 
20 convertase ( 4 TACE n ). A preferred aspect of the present invention is novel 

■ 

compounds that are selective inhibitors of MMP-13 versus MMP-1. 

Some of the compounds of the present invention may exist as tautomeric 

forms, which interchange via, for example, enolization and the like. All 

tautomeric forms are within the scope of the present invention. 
25 Some compounds of the present invention have alkenyl groups, which may 

exist as entgegen or zusammen conformations, in which case all geometric forms 

thereof, both entgegen and zusammen, cis and trans, and mixtures thereof, are 

within the scope of the present invention. 

Some compounds of the present invention have cycloalkyl groups, which 
30 may be substituted at more than one carbon atom, in which case all geometric 

forms thereof, both cis and trans, and mixtures thereof, are within the scope of the 

present invention. 
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The compounds to be used in the present invention can exist in unsolvated 
forms as well as solvated forms, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. Some of the 

5 invention compounds may have one or more chiral centers, and as such can exist 
as individual enantiomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Formulas I to VII are capable of further forming both 
pharmaceutically acceptable formulations comprising salts, including but not 

10 limited to, acid addition and/or base salts, solvents, and N-oxides of a compound 
of Formulas I to VBL This invention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VH together with a pharmaceutically 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in 
the method of the present invention. 

15 Pharmaceutically acceptable acid addition salts of the compounds of 

Formulas I to W include salts derived form inorganic acids such as hydrochloric, 
nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus, and the like, as 
well as, the salts derived from organic acids, such as aliphatic mono- and 
dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, 

20 alkanedioic acids, aromatic acids, aliphatic, and aromatic sulfonic acids, etc. Such 
salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, 
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, 
pyrophosphate, chloride, bromide, iodide, acetate, propionate, caprylate, 
isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, 

25 mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, 
benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, maleate, 
tartrate, methanesulfonate, and the like. Also contemplated are the salts of amino 
acids such as arginate, gluconate, galacturonate, and the like; see, for example, 
Berge et aL, 'Pharmaceutical Salts," /. of Pharmaceutical Science, 1977;66:1-19. 

30 The acid addition salts of the basic compounds are prepared by contacting 

the free base form with a sufficient amount of the desired acid to produce the salt 
in the conventional manner. The free base form may be regenerated by contacting 
the salt form with a base and isolating the free base in the conventional manner. 
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The free base forms differ from their respective salt forms somewhat in certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or 

5 amines, such as alkali and alkaline earth metal hydroxides, or of organic amines. 
Examples of metals used as cations are sodium, potassium, magnesium, calcium, 
and the like. Examples of suitable amines are N,N'-dibenzylethylenediamine, 
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine, 
and procaine; see, for example, Berge et al., supra. 

10 The base addition salts of acidic compounds are prepared by contacting the 

free acid form with a sufficient amount of the desired base to produce the salt in 
the conventional manner. The free acid form may be regenerated by contacting the 
salt form with an acid and isolating the free acid in a conventional manner. The 

■ 

free acid forms differ from their respective salt forms somewhat in certain 
15 physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free acid for purposes of the present invention. 

The compounds of the present invention can be formulated and 
administered in a wide variety of oral and parenteral dosage forms, including 
transdermal and rectal administration. All that is required is that an MMP inhibitor 
20 be administered to a mammal suffering from a disease in an effective amount, 

which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It will be recognized to those skilled in 
the art that the following dosage forms may comprise as the active component, a 
compound of Formula I or a tautomer thereof, or a corresponding 
25 pharmaceutically acceptable salt or solvate of a compound of Formula I, or a 
tautomer thereof. 

The invention compounds are prepared by methods well known to those 
skilled in the art of organic chemistry. Hie compounds of Formula I are prepared 
utilizing commercially available starting materials, or reactants that are readily 
30 prepared by standard organic synthetic techniques. 

Further, syntheses of the compounds of the present invention may utilize 
starting materials, intermediates, or reaction products that contain a reactive 
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functional group. A reactive functional group may be protected during chemical 
reactions using protecting groups that render the reactive groups substantially inert 
to the reaction conditions. At a step in a synthesis of a compound of the present 
invention subsequent to the chemical reaction requiring a protecting group, and 
5 appropriate to the synthetic strategy employed, the protecting group may be 

removed. See, for example, Protective Groups in Organic Synthesis, 2 nd ed., 
Greene T.W. and Wuts P.G., John Wiley & Sons, New York, NY, 1991, which is 
hereby incorporated by reference. Thus, for example, protecting groups such as 
the following may be utilized to protect suitable amino, hydroxyl, and other 

10 groups of related reactivity: carboxylic acyl groups, such as formyl, acetyl, and 

trifluoroacetyl; alkoxycarbonyl groups, such as ethoxycarbonyl, f-butoxycarbonyl 
(BOC), and p,p,P-trichloroethoxycarbonyl (TCEC), p-iodoethoxycarbonyl; 
aryloxycarbonyl groups, such as benzyloxycarbonyl (CBZ), 
p-methoxybenzyloxycarbonyl, and phenoxycarbonyl; trialkyl silyl groups, such as 

15 trimethylsilyl and f-butyldimethylsilyl (TBDMS); and groups such as trityl, 

tetrahydropyranyl, vinyloxycarbonyl, o-nitrophenylsulfenyl, diphenylphosphinyl, 
p-toluenesulfonyl, and benzyl may all be utilized. The protecting group may be 
removed, after completion of the synthetic reaction of interest, by procedures 
known to those skilled in the art. For example, a BOC group may be removed by 

20 acidolysis, a trityl group by hydrogenolysis, TBDMS by treatment with fluoride 
ions, and TCEC by treatment with zinc. Use of protecting groups in organic 
synthesis is well within the skill of the average artisan. 

The compounds of the present invention can be prepared according to the 
various synthetic schemes that follow. Protecting groups may be used when 

25 appropriate throughout many of the schemes. Although specifically noted in 
certain schemes, the appropriate use and choice of protecting groups is well 
known by one skilled in the art, and is not limited to the specific examples below. 
It is also understood that such groups not only serve to protect chemically reactive 
sites, but also to enhance solubility or otherwise change physical properties. A 

30 good general reference for protecting group preparation and deprotection is 

''Protective Groups in Organic Synthesis" by Theodora Green, supra. A number of 
general reactions such as oxidations and reductions are not shown in detail but can 
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be done by methods understood by one skilled in the art. General transformations 
are reviewed in "Comprehensive Organic Transformation" by Richard Larock, 
and the series "Compendium of Organic Synthetic Methods" (1989) published by 
Wiley-Interscience. 

5 It should be appreciated that reagents, solvents, and starting materials 

necessary for the preparation of the compounds of the invention may be purchased 
from a number of commercial sources or may be readily prepared by a number of 
methods well known to one of average skill in the art of organic chemistry. 
Further, reactions used to prepare the invention compounds can be carried out 

10 under a wide variety of conditions comprising solvents, reagents, catalysts, 
temperatures, time, atmosphere, and pressure. 

Different methods may be used to prepare the invention compounds. 
However for purposes of practicing the invention, which comprises compounds, 
pharmaceutical compositions, and methods of preventing or treating patients with 

15 the disorders or diseases recited above, it does not matter how the compounds are 
made. 

A compound of Formula I, or a pharmaceutical^ acceptable salt thereof, 
may be prepared by one of ordinary skill in the art of organic chemistry by 
adapting various synthetic procedures which are well known in the art of organic 
20 chemistry. A wide variety of synthetic procedures may be found in the literature 
in, for example, Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley 
& Sons, Inc., New York, 2000; Comprehensive Organic Transformations, by 
Richard C. Larock, VCH Publishers, Inc., New York, 1989; the series 
Compendium of Organic Synthetic Methods (1989) by Wiley-Interscience; and the 

25 text Advanced Organic Chemistry, 5 th edition, by Jerry March, Wiley- 
Interscience, New Yoric (2001). Synthetic procedures directed specifically to the 
preparation of a wide variety of heterocycles may be found in the Handbook of 
Heterocyclic Chemistry, by Alan R. Katritzky, Pergamon Press Ltd., London, 
(1985). 

30 Alternatively, a skilled artisan may find methods useful for preparing the 

invention compounds in the chemical literature by searching widely available 
databases such as, for example, those available from the Chemical Abstracts 
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Service, Columbus, Ohio, or MDL Information Systems GmbH (formerly Beilstein 
Information Systems GmbH), Frankfurt, Germany. These databases may be 
searched using keywords or structures, including structures of reactants and/or 
reaction products. 

Preparations of the compounds of the present invention may use starting 
materials, reagents, solvents, and catalysts that may be purchased from 
commercial sources or they may be readily prepared by adapting procedures in the 
references or resources cited above. Commercial sources of starting materials, 
reagents, solvents, and catalysts useful in preparing invention compounds include, 
for example, The Aldrich Chemical Company, and other subsidiaries of Sigma- 
Aldrich Corporation, St. Louis, Missouri, BACHEM, BACHEM A.G., 
Switzerland, or Lancaster Synthesis Ltd , United Kingdom. 

Particularly, compounds of Formula I may be prepared according to the 
synthetic route outlined in Scheme 1. 

Scheme 1 




In Scheme I, a compound of formula (A), wherein Q is hydrogen and Gj is 

as defined above for Formula I, is allowed to react with a compound of 
formula (B), wherein LG is a leaving group selected from CI, Br, I, and CF3SO3, 

and G2 and B are as defined above for Formula I, in the presence of a suitable 
coupling reagent such as a palladium catalyst, including to(tripheaylphosphinyl) 
palladium chloride palladium tetrakis triphenylphosphine, palladium acetate, or 
palladium chloride, in the presence of a base such as a tertiary organic amine, 
including trietbylamine or diisopropylethylamine, or potassium acetate in a 
suitable aprotic solvent such as tetrahydrofuran ("THF"), heptane, or ethyl acetate 
to yield a compound of Formula I, wherein Gj, G2, and B are as defined above 
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for Formula L This coupling reaction works for a variety of B groups, including 
aryl or heteroaryl B groups. See Comprehensive Organic Transformations, by 
Richard C. Larock, VCH Publishers, Inc, New York, 1989:302-303 and references 
cited therein; and Advanced Organic Chemistry by Jerry March, John Wiley & 

Sons, New York, 4 th edition, 1992:717-718, and references cited therein. 

Alternatively in Scheme 1, a compound of formula (A), wherein Q is a 
metal derivative such as ZnCl, Mg-(C1, Br, or I) S11R3, wherein R is C\-C^ alkyl, 
such as n-butyl, or Cu, and G\ is as defined above for Formula I, is allowed to 
react with a compound of formula (B), wherein LG is a leaving group selected 
from CI, Br, I, and CF3SO3, and G2 and B are as defined above for Formula I, in 
the presence of a palladium catalyst as defined immediately above in a suitable 
solvent such as heptane, THF, and the like, to give a compound of Formula I, 

♦ 

wherein G\ , G2, and B are as defined above for Formula I. 

* 

Alternatively in Scheme 1, a compound of formula (A) wherein Q is Br or 
I and Qi is as defined above for Formula I, is allowed to react with a compound of 

formula (B), ; wherein LG is a Cu (I) derivative such as Cu + , hemi Cu + /hemi Li+ 
pr CuCNli, in a solvent such as THF, ethyl ether, heptane, and the like to give a 
compound of Formula I wherein G\ 9 G2, and B are as defined above for 

Formula I (see La Rock, supra, 1989:305). 

Compounds of formula (A), wherein Q is hydrogen or a metal derivative 
as defined above for Scheme 1, may be prepared by a number of methods well- 
known to an artisan of ordinary skill in the organic chemistry art (see La Rock, 
supra, 1989;1057-1058), and references cited therein. Examples of such methods 
are illustrated in Scheme 2. 
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Scheme 2 

@ 



G-CHO+ (Ph 3 PCH 2 Br)Bre *> 2KOffin G-C^CH 



(C) (1) . (D) 



1) n-BuIi 
THF 



n-BuLi 
THF 



2) ZnCl 2 , Mg (CI, Br, or I) 2 
Cl-SnR 3 , or Cul 



Br 2 



G. — C=C-0 G 1 — C=C— Br 

1 42 so v !) za° 2)C1' 1 53 54 

(A) (for Q is ZnCl) © 



or 



(wherein Q is ZnCl, jj n-BuIi, THF 

Mg (CI, Br, or I) 2 , S11R3, 2) Mg (a fir Qr ^ 

or Cu, respectively) CI-S11R3 , or Cul 

In Scheme 2, a compound of formula (C), wherein Gj is as defined above 
for Formula I, is allowed to react with a compound of Formula I, in the presence 

5 of potassium tertiary-butoxide (2 mol equivalents) in a solvent such as THF, ethyl 

acetate, benzene, and the like, followed by addition of water to give a compound 
of formula (D). The compound of formula (D) is allowed to react with a strong 
base such as n-butyl lithium, tertiary-butyl lithium, sodium hydride, and the like, 
followed by reaction with a metal derivative such as ZnCl2* a magnesium 

10 dihalide, wherein halide is chloride, bromide, or iodide, a trialkyl tin chloride 
(e.g., tri(n-butyl)tin chloride), or copper (I) iodide to give a compound of 
formula (A). 

Alternatively in Scheme 2, the compound of formula (D) is allowed to 
react with a strong base such a n-butyl lithium, tertiary-butyl lithium, or sodium 

15 hydride, followed by reaction with the intermediate so formed with bromine (or 

iodine) to give a compound of formula (E). The compound of formula (E) is 
allowed to react with zinc metal and a source of chloride to provide a compound 
of formula (A) wherein Q is ZnCl, or the compound of formula (E) is allowed to 
react with a base such as n-butyl lithium followed by a metal derivative such as 

20 zinc chloride; a magnesium dihalide, wherein halide is chloride, bromide, or 
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iodide; trialkyl tin chloride; or copper (I) iodide to give a compound of 
formula (A), wherein Q is ZnCl, Mg(Cl, Br, or 1)2, S11R3, or Cu, respectively. 

A compound of formula (B) wherein LG, B, and G2 are as defined above 

for Formula I may be prepared by methods that are known to an artisan of 
ordinary skill in the synthetic organic chemistry art or may be purchased from 
sources of commercial organic compounds such as the Aldrich Chemical 
Company of Milwaukee, Wisconsin. Illustrative examples of the preparations of a 
compound of formula (B) are outlined in Schemes 3 to 6. 
Scheme 3 

1) n-BuLi, THF T „ 
(F) (B) (LGisBrorl) 

Scheme4 

/~ -\ CFoS0 9 Cl /^~~\ 
HO-^Bj-G 2 J base ■ LG— <^bJ-G 2 

(G) (B) (LG is CF3SO3) 



Scheme 5 

N NCS or NBS B „ _ 
H-C B \-Gn » LG — <^bJ-G 2 

(F) (B) (LG is Q, Br, or I) 



Scheme 6 



HO—<^b\-G 2 LG — C^B^— G 2 

(G) (B) (LG is Q or Br) 

In Scheme 3, a compound of formula (F), wherein B and G2 are as defined 

above for Formula I, is allowed to react with a base such as n-butyl lithium, 
sodium hydride, or potassium hexamethyldisilazide ("KHMDS") in an aprotic 
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solvent such as THF, dimethylsulfoxide ("DMSO"), or heptane, followed by 
reaction of the intermediate organometallic species which results with bromine or 
iodine to give a compound of formula (B), wherein LG is Br or I, respectively. 
In Scheme 4, a compound of formula (G), wherein B and G2 are as 

5 defined above for Formula I, is allowed to react with trifluoromethanesulfonyl 
chloride in the presence of a nonnucleophilic base such as sodium hydride, 
triethylamine, pyridine, and the like, in an aprotic solvent to give a compound of 
formula (B), wherein LG is CF3SO3. 

In Scheme 5, a compound of formula (F) as described above is allowed to 

10 react with a halogenating reagent such as N-chlorosuccinimide ("NCS")> 

N-bromosuccinimide ("NBS"), iodine, chlorine, bromine, SO2CI2, Br2/CCl4, 

and the like optionally in the presence of a catalyst such as AICI3, FeCl3, silica, 
alumina, or acetic acid to give a compound of formula (B), wherein LG is CI, Br, 
orL 

15 In Scheme 6, a compound of formula (G) as described above is allowed to 

react with a halogenating reagent selected from POCI3, POCI3/PCI5, PCI 5, 
COCl2/PPh3, or Br2/PPh3 to yield a compound of formula (B), wherein LG is CI 
or Br. 

Compounds of formulas (F) and (G) may be prepared by methods well 
20 known to an artisan of ordinary skill in the synthetic organic chemistry art or 

purchased from commercial sources. For example, these methods are described in 

» 

Katristky, supra, 1985. 

The following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula L The examples are representative only, and are 
25 not to be construed as limiting the invention in any respect 
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EXAMPLE 1 
2-BenzyM-methyM4-dioxo-7^3-phen^^^ 

l/6-benzo[lA4]thiadiazin-3-one 




Step (1): N-(4-bromo-phenyl)-formamide 

NHo NHCHO 
Acetic-formic 

anhydride 




THF 




A 5-Liter round bottom flask was charged with acetic anhydride (488 mL, 
5.2 mol) and cooled to 0°C. Formic acid (240 mL, 6.4 mol) was then added at a 

» 

rate that did not elevate the temperature of the reaction mixture above 10°C After 
10 the formic acid was added, the temperature of the reaction was raised to 50-60°C 
and stirred for 3 hours. The reaction was then cooled to 0°C and 400 mL of THF 
was added. A solution of 4-bromoaniline (344 g, 2.0 mol) in 800 mL of THF was 
added dropwise. After the addition was complete, the reaction was allowed to stir 
at this temperature for 4 hours. The reaction was checked by thin-layer 
15 chromatography and found to be complete. The reaction mixture was transferred 
to a round bottom flask and the solvent was removed in vacuo. When the solvent 
had been removed, the residue crystallized. The solid was triturated with heptane 
and filtered. Obtained 396.8 grams of desired N-(4-bromo-phenyl)-formamide. 
Yield 99.2% The spectral properties of the solid were consistent with the desired 
20 material. 



• 
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Step (2): (4-bromo-phenyl)-methyl-amine 



NHCHO NHCH 3 




THF 




To a stirred 2M solution of borane methyl sulfide complex in THF 

■ 

(580 mL, 1.16 mol) at 0°C was slowly added a solution of N-(4-bromo-phenyl)- 
5 formamide (Example 1, Step (1), 93 g., 0.465 mol) in 280 mL of THF so that the 
temperature of the solution did not rise above 5°C. Once the addition of the 
formanilide was complete, the reaction was brought to reflux and stirred for 
3 hours. The reaction was then cooled to 0°C and 190 mL of methanol was added 
slowly to control the frothing of the reaction. Then hydrogen chloride gas was 
10 bubbled into the solution until the pH was approximately 2. The solvents were 
removed in vacuo to afford a solid. The solid was dissolved in water and the pH 
was raised to 10, and the solution was extracted twice with ethyl ether. The 
combined ether extracts were washed twice with brine and dried over sodium 
sulfate. Removal of the ether solvent afforded 85.5 grams (98.8%) of (4-bromo- 
15 phenyl)-methyl-amine. The spectral properties of the oil were consistent with the 
desired material. High performance liquid chromatography ("HPLC") analysis 
revealed that the oil was greater than 95% of 4-bromophenyl-N-methylaniline. 
This material was used in the next step without purification. 
Step (3): 7-Bromo-4-methyl-l,l-dioxo-l,4-dihydro-2H- 

20 l/6-benzo[l ,2,4]thiadiazin-3-one 

NHCH3 

1) ClS0 2 NCO 
CH 3 N0 2 

2) A1C1 3 





To a stirred, cold (0°C) solution of chlorosulfonylisocyanate (107 mL, 
1.22 mol) in 200 mL of nitromethane, was added a solution of 
4-methylaminobromobenzene (Example 1, Step (2), 188.6 g, 1.02 mol) in 700 mL 
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of nitromethane, dropwise over 30 minutes while keeping the temperature of the 
reaction during the addition below 10°C. The solution was allowed to stir at 0°C 
for one hour and then aluminum chloride (176.8 g, 1.33 mol) was added and the 
reaction was brought to reflux and stirred for 2 hours. The reaction was cooled 

5 and checked by TLC. No starting aniline remained. The solvent was removed on 
the rotary evaporator and the thick, dark, gummy residue was poured over ice. A 
gray clumpy solid formed. The clumps were broken up and filtered and washed 
thoroughly with water. The solid was then dissolved in IN NaOH solution, and 
the solution was washed twice with a 1:1 mixture of ether and ethyl acetate. The 

10 combined organic extracts were then backwashed with IN NaOH solution, and the 
IN NaOH solution was combined with the previous aqueous extracts. The 
aqueous layer was cooled and then acidified to pH 3 by the addition of 
concentrated hydrochloric acid. A thick, opalescent solid formed which was 
collected by filtration and washed thoroughly with water. The off-white solid was 

15 dried in a vacuum oven overnight at 50°C to afford 230 grams (77.4%) of 

7-bromo-4-methyl- 1 , 1 -dioxo- 1 ,4-dihydro-2H- 1 / 6 -benzo[ 1 ,2,4] thiadiazin-3-one. 
Step (4): 2-Benzyl-7-bromo-4-methyl- 1,1 -dioxo- l,4-dihydro-2H- 

1 /6-benzo[ 1 ,2,4]thiadiazin-3-one 




20 To a solution of 7-bromo-4-methyl- 1 , 1 -dioxo- 1 ,4-dihydro-2if- 

l/6-benzo[l,2,4]thiadiazin-3-one (Example 1, Step (3), 2.00 g, 6.87 mmol) in 
30 mL of dimethylformamide was added N,N-diisopropylethylamine (1.79 mL, 
10.3 mmol). After stirring for 5 minutes, benzyl bromide (0.899 mL, 7.56 mmol) 
was added to the reaction mixture. After stirring at room temperature for 24 hours, 
25 to the resulting black solution was added 20 mL of H2O. The precipitated product 
was filtered and washed with 10 mL of H2O to give 2.45 g (93.5%) of 2-Benzyl- 
7-bromo-4-methyl- 1 , 1 -dioxo- 1 ,4-dihydro~2H- 1 /6-benzo[ 1 ,2,4] thiadiazin-3-one: 
mp 155-157°C; IR (KBr) 3076, 1696, 1588, 1484, 1311, 1173 cm- 1 ; *H NMR 
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(400 MHz, DMSO-d 6 ) 8 3.48 (s, 3H, NCH 3 ), 5.05 (s, 2H, NC/f 2 Ar), 7.10 (d, 

J = 9.03 Hz, 1H, AtH), 7.23-7.27 (m, 3H, ArH), 7 A3 (d, J = 7.57 Hz, 2H, ArH), 
7.73 (dd, 7 = 5.86, 3.66 Hz, 1H, ArH), 8.02 (d, /= 2.44 Hz, 1H, ArH); 

MS(APCI+): m/z 381.0 (MH-). Anal. Calcd for Ci5H 13 N203SiBri: C, 47.26; H, 

5 3.44; N, 7.35. Found: C, 47.20; H, 3.45; N, 7.16. 

Step(5):2-beiizyl-4-methyl-l,l-dioxo-7-(3-phenyl-piX)p-lynyl)-l,4-dihydro-2H- 

i 

1 /^-benzol 1 ,2,4]thiadiazin-3-one 

To a solution of Cul (0.010 g, 0.052 mmol) and Pd (PhCN)2Cl2 (0.030 g, 

0. 079 mmol), (after purging with nitrogen for 5 min) in 26 mL of anhydrous 
10 dioxane was added P^Bu)3 (0.032 g, 0.157 nimol),HN(i-Pr)2 (1.10 mL, 

7.87 mmol), 3-phenyl-l-propyne (0.979 mL, 7.87 mmol), and 2-benzyi-7-bromo- 

4-methyl- 1 , 1 -dioxo- 1 ,4-dihydro-2tf- 1 /^-benzo [ 1 ,2,4]thiadiazin-3-one (Example 1 , 
Step (4), 1 .00 g, 2.62 mmol). Under a nitrogen atmosphere, the reaction mixture 
was stirred at room temperature for 24 hours. After the reaction was completed, 
1 5 ethyl acetate (50 mL) was added and white solids (H2N(I-Pr)2Br) were filtered 

through celite. The filtrate was concentrated and triturated with diethyl ether to 
give 0.800 g (73.4%) of 2-benzyl-4-methyl-l,l-dioxo-7-(3-phenyl-prop-lynyl)- 

1. ^dihydro^H-l^-benzofl^^thiadiazin-S-one as a yellow solid: mp 
125-127°C; IR (KBr) 3031, 2868, 1693, 1606, 1499, 1333, 1174 cm- 1 ; *HNMR 

20 (400 MHz, CDC1 3 ) 5 3.49 (s, 3H, NCff 3 ), 3.84'(s, 2H, CCH 2 Ar), 5.05 (s, 2H, 
NCtf 2 Ar), 7.15 (d, 7= 8.80 Hz, 1H, ArH), 7.24-7.44 (m, 10H, ArH), 7.61 (dd, 
/ = 8.00, 2.00 Hz, 1H, ArH), 7.97 (d,7= 1.95 Hz, 1H, Arff); MS(APCI+): m/z 
417.2 (MH+). Anal. Calcd for €24^0^038!: C, 69.21; H, 4.84; N, 6.73. 
Found: C, 69. 17; H, 4.86; N, 6.55. 

25 EXAMPLE 2 

4-[4-Methyl-l,l^-trioxo-7-(3-phenyl-prop-l-ynyl)-3,4-dihydro-lH- 

l/6'benzo[l^,4]thiadiazin-2-yImethyl]-benzoic acid 
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Step (1): 4-(7-Bromo-4-methyl-14,3-trioxo-3,4-dihydro-lH- 
l/ 6 -benzo[l,2,4]thiadiazin-2-ylmethyl)-benzoic acid tert-butyl ester 




5 To a solution of 7-bromo-4-methyl- 1 , 1 -dioxo- 1 ,4-dihydro-2tf- 

l/ 6 -benzo[l,2,4]thiadiazin-3-one (Example 1, Step (3), 2.00 g, 6.87 mmol) in 
7 mL of dimethylformamide was added N,N-diisopropylethylamine (0.658 mL, 
3.78 mmol). After stirring for 5 minutes, 4-bromomethyl-benzoic acid tert-butyl 
ester (1.02 g, 3.78 mmol) was added to the reaction mixture. After stirring at room 
10 temperature for 48 hours, the black solution was concentrated to give a brown oil. 
The product was purified by flash column chromatography on silica gel (20% 
ethyl acetate:hexanes) and triturated with diethyl ether to give 1.20 g (72.7%) of 

4-(7-bromo-4-methyl- 1 , 1 ,3-trioxo-3,4-dihydro- 1 H-l /6-benzo[ 1 ,2,4]thiadiazin- 

2-ylmethyl)-benzoic acid tert-butyl ester as a white solid: mp 120-122°C; IR 

15 (KBr) 2989, 1688, 1590, 1480, 1351, 1163 cm- 1 ; l U NMR (400 MHz, CDC1 3 ) 8 
3.48 (s, 3H, NC/f 3 ), 5.08 (s, 2H, NC# 2 Ar), 7.12 (d, 7= 8.80 Hz, Ar/f), 7.47 (d, 
J = 8.30 Hz, 2H, AtH)> 7.76 (d, / = 8.80, 2.20 Hz, 1H, AiH), 7.93 (d, J = 8.30 Hz, 
2H, AiH), 8.02 (d, J = 2.4 Hz, 1H, Arfl); MS(APCI+). Anal. Calcd for 
C20H2iN 2 O 5 S 1 Bri: C, 49.8; H, 4.42; N, 5.82. Found: C, 49.90; H, 4.40; N, 5.82. 

20 Step (2): 4-[4-Methyl-l,l,3-trioxo-7-(3-phenyl-prop-l-ynyl)-3,4-dihydro 
l/6-benzo[l^,4]thiadiazin-2-ylmethyl]-benzoic acid tert-butyl ester 



WO 03/032999 



PCT/IB02/03057 



-69- 




To a solution of Cul (0.002 g, 0.013 mmol) and Pd (PhCN)2Cl2 (0.007 g, 

0.019 mmol), (after purging with nitrogen for 5 min) in 6 mL of anhydrous 
dioxane, was added P(*-Bu) 3 (0.008 g, 0.037 mmol), HN(i-Pr)2 (0.262 mL, 

5 1 .87 mmol), 3-phenyl-l-propyne (0.230 mL, 1 .87 mmol), and 4-(7-bromo- 

4-methyl-l , 1 ^-trioxo-S^dihydro-lH-l^-benzoIl ,2,4]thiadiazin-2-ylmethyl)- 
benzoic acid terf-butyl ester (Example 2, Step (1), 0.300 g, 0.623 mmol). Under a 
nitrogen atmosphere, the reaction mixture was stirred at room temperature for 
24 hours. After the reaction was completed, ethyl acetate (20 mL) was added and 

10 white solids, (H2N(I-Pr)2Br) were filtered through celite. The filtrate was 

concentrated. The product was purified by flash column chromatography on silica 
gel (10% ethyl acetateihexanes) and concentrated to give 0.200 g (62.1%) of 
4-[4-methyl- 1 , 1 ,3-trioxo-7-(3-phenyl-prop- 1 -ynyl)-3 ,4-dihydro- 1 H- 

l/ 6 "benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid tert-butyl ester as a yellow 
15 gel: lH NMR (400 MHz, CDC1 3 ) 5 1.99 (s, 3H, NC/fj), 3.79 (s, 2H, CCff 2 Ar), 

5.03 (s, 2H, NCH 2 Ar), 7.12 (d, J = 8.80 Hz, 1H, Arff), 7.22 (t, / = 2.20 Hz, 1H, 
Arff), 7.24-7.36 (m, 4H, Ar/f), 7.41 (d, / = 8.30 Hz, 2H, Arff), 7.63 (dd, / = 8.70, 
2.00, 1H, Arff), 7.87 (d, / = 8.30 Hz, 2H, Arfl), 7.92 (d, J = 2.00, 1H, AiH)\ 

MS(APCI+): m/z 461.3 (MH+). 
20 Step (3): 4-[4-methyl-l,l,3-trioxo-7-(3-phenyl-prop-l-ynyl)-3,4-dihydix>-l//- 

1 ^-benzot 1 ,2,4]thiadiazin-2-ylmethyl]-benzoic acid 
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To a solution of 4-[4-methyl-l,l,3-trioxo-7-(3-phenyl-prop-l-ynyl)- 

3 ,4-dihydro- 1 H- 1 /6-benzo [ 1 ,2,4] thiadiazin-2-ylmethyl]-benzoic acid tort-butyl 
ester in 2 mL of CH2CI2 was added 2 mL of trifluoroacetic acid. After stirring at 
room temperature for 24 hours, the reaction mixture was concentrated affording a 
5 yellow oil. Trituration with 10 mL of diethyl ether gave 0.040 g (88.8%) of 
4-[4-methyl- 1 , 1 ,3-trioxo-7-(3-phenyl-prop-l-ynyl)-3,4-dihydn>17/- 

l/ 6 "benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid as a light yellow solid: mp 

208-209°C; *H NMR (400 MHz, DMSO-d 6 ) 5 3.43 (s, 3H, NC/fj), 3.89 (s, 2H, 

CC/f 2 Ar), 5.00 (s, 2H, NCff 2 Ar), 7.22 (t, J = 7.32 Hz, 1H, AiH), 7.30-7.33 (m, 

10 2H, Ar/f), 7.37-7.40 (m, 4H, AiH)> 7.53 (d, /= 8.79 Hz, 1H, Ar/f), 7.82-7.85 (m, 
3H, Arif), 7.87 (d, /= 8.30 Hz, 2H, Ar/f), 7.92 (d, /= 2.00, 1H, Ar/f), 11.0 (s, 

1H, OH); MS(APCI+): m/z 459.1 (MH'). 

EXAMPLE 3 

2-Benzyl-l,l-dioxo-7-(3-phenyl-prop-l-ynyl)-l,4-dihydro-2H- 

1 5 lffi-benzoll A4]thiadiaziii-3-one 

Step (1): Synthesis of 7-iodo-l,l-dioxo-l,4-dihydro-2H- 

1 ^benzot 1 ,2,4]thiadiazin-3-one 

The procedure of Example 2, Step (3) was followed, except that 
4-iodoaniline was substituted for 4-methylaminobromobenzene, to provide 

20 7-iodo-l , 1 -dioxo-1 ,4-dihydro-2H- 1 ^benzot 1 ,2,4]thiadiazin-3-one; 1 H-NMR 

(DMSO-dg); d 11.32 (s, 1H), 7.95 (d, 1H), 7.90 (dd, 1H), and 7.02 (d, 1H) ppm. 

MS: M+l = 322.9 Da 

Step (2): Synthesis of 2-benzyl-7-iodo- 1 , 1 -dioxo- 1 ,4-dihydro-2H- 
1 /6-benzo[ 1 ,2,4]thiadiazin-3-one 

25 74odo-l,l-dioxo-l,4Klihyd^ (3.5 g, 

10.8 mmoles) was mixed with 1.61 mL of l,8-diazabicyclo[5.4.0]undec-7-ene in 
100 mL of acetonitrile at room temperature. This was stirred for 30 minutes, and 
then 1 .28 mL of benzyl bromide was added. The resulting mixture was stirred 
overnight. The reaction was concentrated in vacuo, and the residue was 

30 partitioned between 1M HQ and dichloromethane. The organic layer was dried 



WO 03/032999 



PCT/1B02/03057 



-71- 

(magnesium sulfate), filtered and concentrated to give a purple oil. 
Chromatography (silica gel, 30% ethyl acetate in hexanes) gave 1.02 g of 
2-benzyl-7-iodo- 1 , 1 -dioxo- 1 ,4-dihydro-2H- 1 /6-benzo [ 1 ,2,4] thi adiazin-3-one; 1 H- 
NMR (DMSO-d 6 ); d 11.56 (s, 1H), 8.10 (d, 1H), 8.01 (dd, 1H), 7.29 (m, 5H), 

5 7.07 (d, 1H), and 4.93 (s, 2H) ppm. MS: M + - 1 = 413.0 Da 

Step (3): Synthesis of 2-benzyl-l,l-dioxo-7-(3-phenyl-prop-l-ynyl)-l,4-dihydro- 

2H- 1 ^-benzot 1 ,2,4]thiadiazin-3-one 

2-Benzyl-7-iodo- 1 , 1 -dioxo-1 ,4-dihydro-2H- 1 ^-benzot 1 ,2,4]thiadiazin-3-one 
(0.42 g, 1 mmol) was mixed with 0.13 mL of 3-phenylpropyne in 25 mL of NJSf- 

10 dimethylformamide at room temperature. Diisopropylethylamine (0.7 1 mL, 
4.1 mmol) was added along with 0.04 g bis(triphenylphosphihe)palladium 
(II)dichloride (5 mol %) and a catalytic amount of copper(I)iodide. The resulting 
mixture was heated to 50°C for 3 hours, cooled to room temperature, and stirred 
overnight The reaction was partitioned between 1M HC1 and ethyl acetate. The 

15 organic layer was dried (magnesium sulfate), filtered, and concentrated to give a 
yellow oil. Chromatography (silica gel, 10% ethyl acetate/hexanes) gave 
2-benzyl- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 
l/6-benzo[l,2,4]thiadiazin-3-one as a tan solid; l H-NMR (CDCI3); d 9.39 (bs, 
1H), 7.92 (s, 1H), 7.57 (dd, 1H), 7.35 (m, 10H), 6.87 (d, 1H), 5.06 (s, 2H), and 

20 3.82 (s, 2H) ppm. MS: M+ + 1 = 403.1 Da 

EXAMPLE 4 

A^-(4-Cyano-benzyl)-3^3-[l,2^]4riazol-l-yl-prop-l-ynyl)-benzamide 




CN 

Step (1): N-(4-Cyano-benzyl)-3-iodo-benzamide 
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An aliquot of 3-iodobenzoyl chloride (1 .1 g, 4.2 mmol) was taken up in 
tetrahydrofuran ("THF', 25 mL), and cooled to approximately 0°C in an ice-water 
bath. To the cold solution were added 4-cyanobenzylamine hydrochloride (0.71 g, 
5 4.2 mmol) and pyridine (0.66 g, 8.3 mmol). The solution gradually warmed to 

room temperature, and was stirred for 72 hours. The reaction mixture was diluted 
with ethyl acetate (25 mL) and aqueous HC1 (25 mL). The organic phase was 
separated, dried (MgS04), filtered, and rotary evaporated. The resulting crude 

* 

product was purified using silica gel chromatography (elution with 
10 dichloromethane/THF [9:1]) to give iV-(4-cyano-benzyl)-3-iodo-benzamide 

(0.76 g, 51%) as a white solid. 'H-NMR (DMSO-^) 8 9.2 (t, 1H), 8.2 (s, 1H), 

7.9 (m, 2H), 7.8 (d, 2H), 7.5 (d, 2H), 7.3 (m, 1H), 4.5 (d, 2H) ppm. 

Step (2): A^-(4-Cyano-benzyl)-3-([l,2,3]-triazol-l-yl-prop-l-ynyl)-benzamide 
A solution of l-propyn-3-yMH-[l,2,3]triazol (0.086 g, 0.8 mmol) in 

15 N,N-dimethylformamide 0T>MF\ 1 mL) was treated with the Af-(4-cyano- 
benzyl)-3-iodo-benzamide (0.225 g, 0.62 mmol) prepared in Step (1), 
diisopropylethylamine (0.32 g, 2.5 mmol), copper (I) iodide (0.024 g, 0.013 
mmol), and dichlorobis(triphenylphosphine)palladium (II) (0.025 g, 0.004 mmol), 
respectively. The reaction mixture was stirred under nitrogen atmosphere for 

20 5 hours at 55°C, then cooled to room temperature. The crude reaction mixture was 
diluted with THF (5 mL) and passed through a pad of silica gel (elution with 
THF). Hie partially purified product obtained was further purified using silica gel 
chromatography (elution with THF/hexane [3:1]) to give the title compound 

(0.077 g, 36%) as cream color solid. 1H-NMR (CDCi^/DMSO^) 8 8.3 (m, 1H), 
25 7.9 (s, 1H), 7.8 (m, 2H), 7.6 (s, 1H), 7.4 (m, 3H), 7.3 (m, 2H), 5.3 (s, 2H), 4.5 (d, 
2H) ppm. Mp 145°C-147°C. 
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EXAMPLE 5 

AK4-Cyano-benzyl)-3^341£^^ 




CN 



Replacing the l-propyn-3-yMH-[l,2,3]triazole in Example 4, Step (2) 
5 with l-propyn-3-yl-lH-[l,2,4]triazole yielded iV-(4-cyano-benzyl)-3-(3-[l,2,3]- 

trizol-l-yl-prop-l-ynyl)-benzamide; iH-NMR (CDCl3/DMSO-d6) 8 8.6 (s, 1H), 

8.2 (t, 1H), 8.0 (s, 1H), 7.9 (s, 1H), 7.8 (m, 1H), 7.5 (m, 3H), 7.4 (m, 3H), 5.1 (s, 
2H), 4.6 (d, 2H) ppm. Mp 183-186°C. 

EXAMPLE 6 

10 4-{[3-(3-Phenethylethyny1-benzoylamino]-methyl}-benzoicacid 




Replacing 4-cyanobenzylamine hydrochloride in Example 4, Step (1), with 
4-carboxy-benzylamine hydrochloride, and replacing the 1 -propyn-3-yl- 1 H- 
[l,2,3]triazole in Example 4, Step (2), with 3-phenyl-propyne yielded 4-[[3-3- 

15 phenethylethynyl-benzoylamino]-methyl}-benzoic acid; iH-NMR (DMSO-^6) 5 
9.2 (m, 1H), 8.0 (s, 1H), 7.8 (m, 4H), 7.6 (d, 1H) 7.2-7.4 (m, 7H), 4.5 (d, 2H), 3.9 
(s, 2H) ppm. Mp 209°C-211°C. 

By replacing the 4-cyanobenzylamine hydrochloride in Example 4, 
Step (1), with appropriately substituted amines and by substituting for l-propyn-3- 

20 yl-lH-[l,2,3]triazole in Example 4, Step (2), with appropriately substituted 
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alkynes, and by using the experimental conditions outlined in Example 4, Steps 
(1) and (2), respectively, the compounds of Examples 7 to 12 can be synthesized. 

EXAMPLE 7 

4-({3-[3-(4-Chloro-phenyl)-prop-l-ynyl]-benzoylamino}-inethyl)-benzoicacid 




C0 2 H 

* 

EXAMPLE 8 

4-({3-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-benzoylaiiiino}-methyl)-benzoicacid 




C0 2 H 
EXAMPLE 9 

3-Phenylethynyl-iV-(4-SuIfamoyl-beiizyl)-beiizaiiiidc 




S0 2 NH 2 
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EXAMPLE 10 
N-(4-Cyano-benzy])-3-phenylethynyl-benzamide 




EXAMPLE 11 

5 3-PhenethIethynyl-A^-pyridin-4-yl-methyl-benzamide 




EXAMPLE 12 

3-[3-(3-PhenethyIethynyl-^ acid 




10 Replacement of 3-iodobenzoyl chloride in Example 4, Step (1), with the 

appropriately substituted pyridine analog, and using the experimental conditions 
outlined in Example 4, Steps (1) and (2), the compounds of Examples 13 and 14 
can be synthesized. 
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EXAMPLE 13 

4-({[5-(3-Phenyl-prop-l-ynyl)-pyridihe-3-carbonyl]-amino}-methy^ 
acid 




5 EXAMPLE 14 

4-{[(Phenylethynyl-pyridine-2-carbo^ add 




EXAMPLE 15 

441-Methyl-2,4-dioxo-6^3-phenyI-pro^ 
1 0 benzo[l,2,6] thiadiazin-3-y 1 methyl]benzoic acid 

Step (1): Synthesis of 5-Iodo-2-methlaminobenzoic acid 




A suspension of N-methylanthranilic acid (10.00 g, 66.2 mmol) in glacial 
acetic acid (60 mL) was stirred at room temperature for 20 minutes, then treated 
15 with water (120 mL). To this was added iodine (16.80 g, 66.2 mmol) in portions, 
and the reaction mixture was stirred vigorously for 5 days. The resulting solid was 
collected by filtration, washed with water, and allowed to air dry under house 
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vacuum. Drying afforded 9.64 g of 5-iodo-2-methylaminobenzioc acid as 
green/brown solid (52.6% yield). iH-NMR (DMSO-d6)', d 7 - 95 ( s > 1H )> 7.58-7.56 

(d, 1H), 6.52-6.50 (d, 1H), 2.78 (s, 3H). MS: M+ +1 = 277.9 Da 

Step (2): Synthesis of 4-[5-iodo-2-methylaminobenzoylamino)methyl]benzoic 

acid tert-butyl ester 




A solution of 5-iodo-2-methylaminobenzoic acid (1.50 g, 5.4 mmol) in 
DMF (8 mL) was treated with 4-aminomethylbenzoic acid tert-butyl ester (1.25 g, 
6.50 mmol), l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride 
("EDAC-HCl") (1.24 g, 6.50 mmol), 1-hydroxybenzotriazole hydrate (0.88 g, 
6.50 mmol), and the reaction mixture was stirred overnight at room temperature. 
The resulting solution was treated with water (15 mL), followed by saturated 

i 

aqueous sodium bicarbonate (4 mL), then water (15 mL), and the mixture was 
stirred for 30 minutes. The aqueous/DMF layer was decanted from the resulting 
black gum, and the gum was washed with water. The aqueous was decanted, and 
the resulting material was dissolved in ethyl acetate, washed with brine, dried over 
MgSC>4 and evaporated onto silica gel. 

The residue was purified on a 4.5 x 18 cm silica gel column eluted with 

» 

hexane/ethyl acetate 4:1. Evaporation and drying afforded 2.10 g of 4-[5-iodo-2- 
methylaminobenzoylamino)methyl]benzoic acid tert-butyl ester as a yellow foam 

(83.2% yield). iH-NMR (CDCI3); d 7.97-7.94 (m, 2H), 7.56-7.50 (m, 2H), 7.36- 
7.35 (d, 2H), 6.47-6.44 (d, 1H), 6.33 (bs, 1H), 4.60-4.59 (d, 2H), 2.82 (s, 3H), 
1.57 (S, 9H). MS: M+ +1 = 467.0 Da 

Step (3): Synthesis of 4-[6-iodo-l-methyl-2,4-dioxo-l,4-dihydro-2H-2X 4 - 
benzol[l,2,6]thiadiazin-3yl methyl)benzoic acid tert-butyl ester 



WO 03/032999 



PCT/IB02/03057 



-78- 



o 




A solution of 4-[5-iodo-2-methylaminobenzoylamino)methyl]benzoic acid 
tert-butyl ester (1.73 g, 3.71 mmol) in benzene (60 mL) was treated with thionyl 
chloride (0.30 mL, 4.08 mmol), then heated to reflux for 3 hours. The solution 
5 was diluted with benzene, washed with brine, dried over MgS0 4 , and evaporated 
to dryness. The residue was crystallized from hexane/ethyl acetate, and the 
crystals allowed to air dry under house vacuum overnight. This afforded 4-[6- 

iodo-l-methyl-2,4-cUoxo-l,4^hydro-2H-2A. 4 -benzo[l,2,6]tWadiazin-3yl 
methyl)benzoic acid tert-butyl ester as 1.64 g of yellow crystals (86.3% yield). 

10 iH-NMR (CDCI3); d 8.50 (d, 1H), 7.97-7.96 (d, 2H), 7.94 (d, 1H), 7.41-7.38 (d, 

2H), 6.78-6.75 (d, 1H), 5.41-5.37 (d, 1H), 4.75-4.71 (d, 1H), 3.36 (s, 3H), 1.56 (s, 
9H). MS: 1VT +1 = 512.9 Da 

Step (4): Synthesis of 4-[l-methyl-2,4-dioxo-6-(3-phenyl-prop-l-ynyl)-l,4- 
.dihydro-2H-2X, 4 -benzo[l,2,6]thiadiazin-3yl methyI]benzoic acid tert-butyl ester 




A solution of 4-[6-iodo-l-methyl-2,4-dioxo-l,4-dihydro-2H-2X, 4 - 
benzol[l£,6]thiadiazin-3yl methyl)benzoic acid tert-butyl ester (0.50 g, 
0.98 mmol) in DMF (9 mL) in a screw cap vial was degassed with nitrogen, then 
treated with triemylamine (0.56 mL, 4.0 mmol), Cul (0.013 g, 0.07 mmol), 
20 Pd(Ph3P)4 (0.048 g, 0.042 mmol), and 3-phenyl-l-propyne (0.29 mL, 2.3 mmol). 

The reaction mixture was heated in an oil bath at 65°C for 3 hours, cooled to room 
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temperature, the DMF was evaporated, and the residue dissolved in ethyl acetate. 
The organic portion was washed with IN HC1, brine, dried over MgSC>4, and 

evaporated onto silica gel 

The silica gel mesh was purified on a 3.5 x 18 cm silica gel column eluted 
5 with hexane/ethyl acetate 4:1, followed by hexane/ethyl acetate 2: 1 . Drying under 
high vacuum afforded the product as 0.42 g of yellow foam (86.0% yield). 

1H-NMR (CDCI3); d 8.29 (d, 1H), 7.96-7.94 (m, 2H), 7.68 (d, 1H), 7.42-7.34 (m, 
6H), 7.27-7.24 (m, 1H), 6.94-6.92 (d, 1H), 4.76-4.72 (d, 1H), 3.82 (s, 2H), 3.38 (s, 
3H), 1.57 (s, 9H). MS: M+ (-OtBu) +1 = 445.1 Da 
10 Step (5): Synthesis of 4-[l-methyl-2,4-dioxo-6-(3-phenyl-prop-l-ynyl)-l,4- 

dihydro-2H-2A. 4 -benzo[l,2,6]thiadiazin-3-yl methyljbenzoic acid 




A solution of 4-[l-methyl-2,4-dioxo-6-(3-phenyl-prop-l-ynyl)-l,4- 
dihydro-2H-2X4-benzo[l,2,6]thiadiazin-3-yl methyl]benzoic acid tert-butyl ester 

15 (0.33 g, 0.66 mmol) in methylene chloride (10 mL) was treated with 

trifluoroacetic acid (3 mL), and stirred at room temperature for 1 hour. The 
reaction mixture was evaporated to dryness, treated with hot ethyl acetate, allowed 
to cool, and the solid collected by filtration. The solid was triturated with ethyl 
ether, the solid collected by filtration, and allowed to air dry under house vacuum. 

20 The process afforded 0.03 g of 4-[l-methyl-2,4-dioxo-6-(3-phenyl-prop-l-ynyl)- 

l,4-dihydro-2H-2A, 4 -benzo[l,2,6]thiadiazin-3-yl methyl]benzoic acid as a 
blue/green solid (9.5% yield. *H -NMR (CDCI3); d 8.30 (d, 1H), 8.08-8.06 (d, 

2H), 7.69-7.67 (dd, 1H), 7.48-7.46 (d, 2H), 7.40-7.32 (m, 4H), 7.27-7.23 (m, 1H), 
6.97-6.95 (d, 1H), 5.44-5.40 (d, 1H), 4.81^1.77 (d, 1H), 3.83 (s, 2H), 3.41 (s, 3H). 
25 MS: 1^+1=445.1 Da 
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EXAMPLE 16 

441-methyl-2A44rioxo^(3-phenyIprop^-ynyl)a,4-dihydro-2H 
benzo[lA6]-thiadiazin-3-ylmethyl]benzoic acid 

Step (1): Synthesis of 4-[6-iodo-l-methyl-2,2,4-trioxo-l,4-dihydro-2H-2A, 4 - 
5 benzo[ 1 ,2,6]-thiadiazin-3yl raethyl)benzoic acid tert-butyl ester 




A suspension of 4-[6-iodo-l-methyl-2,2,4-trioxo-l,4-dihydro-2H-2X 4 - 
benzo[l,2,6]-thiadiazin-3yl methyl)benzoic acid tert-butyl ester (0.60 g, 
1.17 mmol) in ethyl acetate (5 mL) was treated with an aqueous solution of >4% 
10 NaOCl (7.0 g), followed by tetrabutylammonium bromide, and the reaction 

mixture stirred at room temperature overnight. The reaction mixture was diluted 
with water, extracted with ethyl acetate, the organic portion washed with brine, 
dried over MgSC>4, and evaporated to dryness to give 0.61 g of white foam 

(98.6% yield). 1H-NMR (CDC1 3 ); d 8.47-8.46 (d, 1H), 7.95-7.91 (m, 3H), 7.00- 
15 6.97 (d, 1H), 5.21 (s, 2H), 3.30 (s, 3H), 1.55 (s, 9H). MS: M+ (-O-tBu) +1 = 472.9 
Da 

Step (2): Synthesis of 4-[l-methyl-2,2,4-trioxo-6-(3-phenylprop-l-ynyl)-l,4- 
dihydro-2H-2^ 6 -benzo[l,2,6]-thiadiazin-3-ylmethyl]benzoic acid tert-butyl ester 




20 The coupling of 4-[l -methyl-2,2,4-trioxo»6-(3-phenylprop- 1 -ynyl)- 1 ,4- 

dihyd^H^^-benzotl^^l-thiadiazin-S-ylmethyllbenzoic acid tert-butyl ester 
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(0.60 g, 1.13 mmol) with 3-phenyl-l-propyne (0.33 mL, 2.65 mmol) using 
triethylamine (0.64 mL, 4.51 mmol), Cul (0.015 g, 0.08 mmol), and Pd(Ph3P)4 
(0.055 g, 0.047 mmol) was carried out as described in Example 15, Step (4). 
Purification on a silica gel column eluted with hexane/ethyl acetate 4:1, followed 
' 5 by drying, afforded 0.10 g of 4-[l-methyl-2,2,4-trioxo-6-(3-phenylprop-l-ynyl)- 

l,4^ihydro-2H-2?i 6 -benzo[l,2,6]-thiadiazin-3-ylmethyl]benzoic acid tert-butyl 
ester as a white foam (17.0% yield). JH-NMR (CDC1 3 ); d 8.23-8.22 (d, 1H), 9.95- 
7.93 (d, 2H), 7.68 (d, 1H), 7.51-7.49 (d, 2H), 7.38-7.30 (m, 3H), 7.27-7.23 (m, 
1H), 7.17-7.16 (d, 2H), 5.13 (s, 2H), 3.82 (s, 2H), 3.32 (s, 3H), 1.55 (s, 9H). MS: 

10 M* (-O-tBu) +1 = 461.1 Da 

Step (3): Synthesis of 4-[l-methyl-2,2,4-trioxo-6-(3-phenylprop-l-ynyl)-l,4- 

dihydro-2H-2A, 6 -benzo[ 1 ,2,6]-thiadiazin-3-ylmethyl]benzoic acid 




A solution of 4-[l-methyl-2,2,4-trioxo-6-(3-phenylprop-l-ynyl)-l,4- 
15 dihydro-2H-2?i 6 -benzo[l,2,6]-thiadiazin-3-ylmethyl]benzoic acid tert-butyl ester 

(0.075 g, 0.15 mmol) was treated with trifluoroacetic acid (5 mL), and the reaction 
mixture stirred at room temperature for 30 minutes. The solution was evaporated 
to dryness, the residue dissolved in ethyl acetate, washed with water, brine, and 
dried over MgSC>4, and evaporated. Trituration with ethyl ether afforded a solid 

20 that was collected by filtration, washed with ethyl ether, and allowed to air dry 

under hose vacuum overnight. This afforded 0.015 g of 4-[l-methyl-2,2,4-trioxo- 
6-(3-phenylprop-l-ynyl)-l,4-d% 

* 

ylmethyljbenzoic acid as a light yellow solid (23.2% yield). iH-NMR (CDCI3); d 
8.24 (d, 1H), 8.08-8.05 (d, 2H), 7.69-7.66 (dd, 1H), 7.57-7.55 (d, 2H), 7.38-7.31 
25 (m, 4H), 7.27-7.23 (m, 1H), 7.18-7.16 (d, 1H), 5.16 (s, 2H), 3.34 (s, 3H). MS: M+ 
+1 =461.1 Da 
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EXAMPLE 17 

4-[l,l^-Trioxo-7^3-phenyl.prop4-ynyl).3,4^ydro-lH-U 6 - 
benzo[l,2,4]thiadiazin-2-yImethyl]-benzoic acid 

Step (1): Synthesis of 4-[(2-Nitro-benzenesulfonylamino)-methyl]-benzoic acid 
5 tert-butyl ester 




2-Nitro-benzenesulfonyl chloride (8.55 g, 38.6 mmol) and 4-aminomethyl- 
benzoic acid tert-butyl ester (8.0 g, 38.6 mmol) were mixed in 400 mL of 
dichloromethane. Triethylamine (10.8 mL, 77.2 mmol) was added, and the 

10 resulting mixture was stirred at room temperature for 16 hours. The reaction was 
partitioned between 1M HC1 and dichloromethane. The organic layer was dried 
(magnesium sulfate), filtered, and rotary evaporated to give 14.46 g (95%) of 
4-[(2-nitro-benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester as an off- 
white solid. !H-NMR (CDC1 3 ); 5 8.00 (dd, 1H), 7.84 (m, 3H), 7.67 (m, 2H), 7.27 

15 (dd, 2H), 5.76 (bt, 1H), 4.36 (d, 2H), and 1.57 (s, 9H). MS: M* = 392.1 Da 

Step (2): Synthesis of 4-[(2-Amino-benzenesulfonylamino)-methyl]-benzoic acid 
tert-butyl ester 




4-[(2-Nitn>-benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester 
20 (14.4 g, 40 mmol) was dissolved in 100 mL of tetrahydrofuran containing 10 g of 
Raney Nickel. The reaction was pressurized with 100 psi of hydrogen gas and 
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stirred for 28 hours at 25°C to 60°C. The reaction was filtered, and the filtrate was 
rotary evaporated to give a thick oil. Chromatography (20% ethyl acetate/hexanes, 
SiC>2) of the oil gave 12.2 (92%) of 4-[(2-Anuno-benzenesulfonylamino)-methyl]- 

benzoic acid tert-butyl ester as a clear oil. 1H-NMR (CDC1 3 ); 6 7.85 (d, 2H), 7.70 
(dd, 1H), 7.27 (m, 3H), 6.78 (m, 2H), 5.18 (bt, 1H), 4.82 (bs, 2H), 4.08 (d, 2H), 
and 1.57 (s, 9H). MS: M+ = 363.1 Da 

Step (3): Synthesis of 4-[(2-Amino-5-bromo-benzenesulfonylamino)-methyl]- 
benzoic acid tert-butyl ester 




4-[(2-Amino-benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester 
(12.16 g, 33.5 mmol) was dissolved in 150 rnL of acetic acid at 10°C. A solution 
of bromine (2.06 mL, 40.2 mmol) in 50 mL acetic acid was added dropwise. After 
complete addition, a thick yellow precipitate was observed. The reaction was 
filtered, and the solid washed with water. Chromatography of the solid (20% ethyl 
acetate/hexanes, Si0 2 ) gave 5.72 g (39%) of 4-[(2-Amino-5-bromo- 
benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester as a white solid. I H- 
NMR (CDCI3); 7.86 (d, 2H), 7.74 (d, 1H), 7.37 (dd, 1H), 7.23 (m, 2H), 6.65 (d, 
1H), 5.19 (bt, 1H), 4.14 (d, 2H), and 1.58 (s, 9H). MS: M* = 441.0 Da 
Step (4): Synthesis of 4-(7-Bromo- 1 , 1 ,3 -trioxo-3 ,4-dihydro- 1 H- 1 A, 6 - 
benzo[l,2,4]thiadiazin-2-ylmethyl)-benzoic acid tert-butyl ester 




4-[(2-Amino-5-bromo-benzenesulfonylamino)-methyl]-benzoic acid tert- 
butyl ester (3.72 g, 8.4 mmol) was dissolved in 150 mL of tetrahydrofuran. 
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Bis(trichloromethyl) carbonate (2.75 g, 9.3 mmol) was added followed by 0.8 mL 
(8.4 mmol) of pyridine. The resulting suspension was stirred for 16 hours at room 
temperature. The reaction was then partitioned between 1M HC1 and ethyl acetate. 
Hie organic layer was dried (magnesium sulfate), filtered, and concentrated to 
5 give an oily solid. Chromatography (20% ethyl acetate/hexanes, SiO?) gave 3.7 g 

(94%) of 4-(7-bromo-l,l,3-trioxo-3,4^ 

ylmethyl)-benzoic acid tert-butyl ester as a white solid. *H-NMR (CDC1 3 ); 8 9.49 
(s, 1H), 7.94 (m, 3H), 7.64 (dd, 1H), 7.46 (d, 2H), 6.79 (d, 1H), 5.08 (s, 2H), and 
1 .55 (s, 9H). MS: M* = 466.9 Da 
10 Step (5): Synthesis of 4-[l,l,3-Trioxo-7-(3-phenyl-prop-l-ynyl)-3,4-dihydro-lH- 
l^ 6 -benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid tert-butyl ester 




When the procedure of Example 4, Step (4) 4-[6-iodo-l-methyl-2,4-dioxo- 

l,4-dihydro-2H-2A, 4 -benzo[l,2,6]thiadiazin-3yl methyl)benzoic acid tert-butyl 

15 ester was replaced with 4-(7-bromo-l,l,3--trioxo-3,4-dihydro-lH-lA ( 6 - 
benzo[l,2,4]thiadiazin-2-ylmethyl)-benzoic acid tert-butyl ester (0.38 g, 
0.81 mmol), 0.18 g (44%) of 4-[l,l,3-trioxo-7-(3-phenyl-prop-l-ynyl)-3,4- 

dihydro-lH-l^ 6 -benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid tert-butyl ester 
was obtained as an off-white solid. iH-NMR (CDCI3); 8 8.99 (s, 1H), 7.92 (m, 

20 3H), 7.57 (dd, 1H), 7.47 (d, 2H), 7.34 (m, 3H), 7.26 (m, 2H), 6.82 (d, 1H), 5.08 (s, 
2H), 3.81 (s, 2H), and 1.54 (s, 9H). MS: NT -1 = 501.1 Da 
Step (6): Synthesis of 4-tlJ,3-Trioxo-7-(3-phenyl-pmp-l-ynyl)-3,4-dihydro-lH- 
1 X 6 -benzo[ 1 ,2,4] thiadiazin-2-ylmethyl]-benzoic acid 
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When in the procedure of Example 4, Step (5) 4-[l-methyl-2,4-dioxo-6-(3- 
phenyl-prop-l-ynyl)-l,4-dihydro-2H-2X 4 -benzo[l,2,6]thiadiazin-3-yl 
methyl]benzoic acid tert-butyl ester was replaced with 4-[l,l,3-trioxo-7-(3- 

phenyl-prop- 1 -ynyl)-3,4-dihydro- 1H-1 A, 6 -benzo[ 1 ,2,4]thiadiazin-2-ylmethyl]- 
benzoic acid tert-butyl ester (0.12 g, 0.24 mmol) to give 0.9 g (84%) of 4-[l,l,3- 

trioxo-7-(3-phenyl-prop- 1 -ynyl)-3,4-dihydro-l H- 1 X^-benzoI 1 ,2,4]thiadiazin-2- 

ylmethyl]-benzoic acid as a white solid. *H-NMR (CDCI3); 11.00 (s, 1H), 7.85 

(d, 2H), 7.74 (s, 1H), 7.43 (d, 1H), 7.35 (d, 2H), 7.16 (m, 6H), 4.94 (s, 2H), and 
3.70 (s, 2H). MS: M+ +1 = 447.0 Da 

EXAMPLE 18 

t 

2-(4-Metho^4>enzyl)-l,l<to^ 
lX^-benzoEl^^lthiadiazin-S-one 

Step (1): Synthesis of N-(4-Methoxy-benzyl)-2-nitro-benzenesulfonamide 




When in the procedure of Example 17, Step (1), 4-aminomethyl-benzoic 
acid tert-butyl ester was replaced with 4-methoxybenzlamine, the title compound 
N-(4-methoxy-benzyl)-2-nitro-benzenesulfonamide was obtained as a yellow 

solid iH-NMR (CDCI3); 8 7.99 (dd, 1H), 7.80 (dd, 2H), 7.65 (m, 2H), 7.10 (d, 
2H) 6.73 (d, 2H), 5.62 (bt, 1H), 4.23 (d, 2H), and 3.74 (s, 3H). MS: M* = 322.0 
Da 
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Step (2): Synthesis of 2-Amino-N-(4-methoxy-benzyl)-benzenesulfonamide 




When in the procedure of Example 17, Step (2), 4-[(2-nitro- 
benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester was replaced with 
N-(4-methoxy-benzyl)-2-nitro-benzenesulfonamide, the title compound 2-amino- 

N-(4-methoxy-benzyl)-benzenesulfonamide was obtained as a thick oil. ^H-NMR 
(CDC1 3 ); 8 7.71 (dd, 1H), 7.07 (d, 2H), 6.78 (m, 4H), 4.93 (bt, 1H), 4.82 (bs, 2H), 

3.95 (d, 2H), and 3.75 (s, 3H). MS: M* -1 = 291.0 Da 

Step (3): Synthesis of 2-Amino-5-bromo-N-(4-methoxy-benzyl)- 

benzenesulfonamide 




When in the procedure of Example 17, Step (3) 4-[(2-amino- 
benzenesulfonylamino)-benzoic acid tert-butyl ester was replaced with 2-amino- 
N-(4-methoxy-benzyl)-benzenesulfonamide, the title compound 2-amino-5- 
bromo-N-(4-methoxy-benzyl)-benzenesulfonamide was obtained as a clear oil. 

iH-NMR (CDCI3); 8 7.75 (s, 1H), 7.36 (d, 1H), 7.07 (d, 2H), 6.77 (d, 2H), 6.62 

(d, 1H), 5.03 (bt, 1H), 4.85 (bs, 2H), 4.01 (d, 2H), and 3.76 (s, 3H). MS: M+ = 
371.0 Da 

Step (4): Synthesis of 7-BromcH2-(4-methoxy-benzyl)-l,l-dioxo-l,4-dihydro-2H- 
1 A£-benzo[ 1 ,2,4]thiadiazin-3-one 




When the procedure of Example 17, Step (4) 4-[(2-Amino-5-bromo- 
benzenesulfonylamino)-methyl]-benzoic acid tert-butyl ester was replaced with 
2-amino-N-(4-methoxy-benzyl)-benzenesulfonamide, the title compound 7- 
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bromo-2-(4-methoxy-benzyl)- 1 , 1 -dioxo- 1 ,4-dihydro-2H- 1 X 6 - 
benzo[l,2,4]thiadiazin-3-one was obtained as an off-white solid. iH-NMR 
(CDC1 3 ); 5 10.94 (s, 1H), 7.77 (s, 1H), 7.48 (dd, 1H), 7.27 (m, 2H), 7.03 (d, 1H), 

6.71 (d, 2H), 4.86 (s, 2H), and 3.66 (s, 3H). MS: M+ = 396.96 Da 
5 Step (5): Synthesis of 2-(4-Methoxy-benzyl)- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 

1 ,4-dihydro-2H-l A, 6 -benzo[ 1 ,2,4]thiadiazin-3-one 




When in the procedure of Example 15, Step (4), 4-[6-iodo-l-methyl-2,4- 
dioxo-l,4-dihydro-2H-2?l 4 -benzo[l,2,6]thiadiazin-3yl methyl)benzoic acid tert- 
10 butyl ester was replaced with 7-bromo-2-(4-methoxy-benzyl)- 1 , 1-dioxo-l ,4- 

dihydro-2H-lX, 6 -benzo[l,2,4]thiadiazin-3-one, the title compound 2-(4-methoxy- 
benzyl)- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 1 A, 6 - 
benzo[l,2,4]thiadiazin-3-one was obtained as a yellow solid. ^H-NMR (CDCI3); 

■ 

8 8.99 (s, 1H), 7.92 (s, 1H), 7.58 (dd, 1H), 7.33 (m, 8H), 6.91 (d, 1H), 6.83 (d, 
15 2H), 5.01 (s, 2H), 3.83 (s, 2H), and 3.76 (s, 3H). MS: M* -1 = 431.0 Da 

EXAMPLE 19 

4-[l,l^-Trioxo-7-(4-phenyl-but-l-ynyl)-3,4-dihydro-lH-lX 6 
-benzo[l,2,4]thiadiazin-2-ylmethyI]-benzoic acid 

Step (1): Synthesis of 4-[l,l,3-Trioxo-7-(4-phenyl-but-l-ynyl)-3,4-dihydro-lH- 
20 lX, 6 -benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid tert-butyl ester 
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When in the procedure of Example 15, Step (4), 3-phenyl-l-propyne was 
replaced with 4-phenyl-l-butyne, the title compound 4-[l,l,3-trioxo-7-(4-phenyl- 

but- 1 -ynyl)-3,4-dihydro- 1 H- 1 A,6-benzo[ 1 ,2,4]thiadiazin-2-ylmethyl] -benzoic acid 
tert-butyl ester was obtained as an off-white solid. *H-NMR (CDCI3); 8 9.08 (s, 

1H), 7.94 (d, 2H), 7.81 (s, 1H), 7.52 (m, 3H), 7.28 (m, 5H), 6.81 (d, 1H), 5.08 (s, 

2H), 2.92 (t, 2H) 2.71 (t, 2H), and 1.57 (s, 9H). MS: M 4 " -1 = 515.2 Da 

■ 

Step (2): Synthesis of 4-[l,l,3-Trioxo-7-(4-phenyl-but-l-ynyl)-3,4-dihydro-lH- 
1^6 benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid 




When in procedure of Example 15, Step (5), 4-[l-methyl-2,4-dioxo-6-(3- 

phenyl-prop- 1 -ynyl- 1 ,4-dihydro-2H-2X^-benzo [ 1 ,2,6] thiadiazin-3-yl 
methyl]benzoic acid tert-butyl ester was replaced with 4-[l,l,3-trioxo-7-(4- 

phenyl-but-l-ynyl)-3,4-dihydro-lH-lA,6-benzo[l^,4]thiadiazin-2-ylmethyl]- 
benzoic acid tert-butyl ester, the title compound 4-[l,l,3-trioxo-7-(4-phenyl-but-l- 

ynyl)-3,4-dihydrcKlH-lX.^-benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid was 

obtained as a white solid. iH-NMR (CDCI3); 8 10.95 (s, 1H), 7.90 (d, 2H), 7.69 

(s, 1H), 7.39 (m, 3H), 7.16 (m, 7H), 4.98 (s, 2H), 2.82 (t, 2H), and 2.60 (t, 2H). 
MS: M*+l= 461.0 Da 

The invention compounds of Formula I have been evaluated in standard 
assays for their ability to inhibit the activity of various MMP enzymes. The assays 
used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by those skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate caused by a matrix metalloproteinase 
enzyme. Such assays are described in detail by Ye et al., in Biochemistry, 
1992;31(45): 11231-1 1235, which is incorporated herein by reference. 



WO 03/032999 



PCT/IB02/03057 



-89- 

Thiopeptolide substrates show virtually no decomposition or hydrolysis in 
the absence of a matrix metalloproteinase enzyme. A typical thiopeptolide 
substrate commonly utilized for assays is Ac-Pro-Leu-Gly-thioester-Leu-Leu-Gly- 
OEt. A 100 |iL assay mixture will contain 50 mM of 2-morphoIinoethane sulfonic 
5 acid monohydrate (MES, pH 6.0) 10 mM CaCl2, 100 \iM thiopeptolide substrate, 

and 1 mM 5,5'-dithio-bis-(2-nitro-benzoic acid) (DTNB). The thiopeptolide 
substrate concentration is varied from 10 to 800 \iM to obtain Km and Kcat 
values. The change in absorbance at 405 nm is monitored on a Thermo Max 
microplate reader (molecular Devices, Menlo Park, CA) at room temperature 
10 (22°C). The calculation of the amount of hydrolysis of the thiopeptolide substrate 

is based on E412 = 13600 m~l cm**! f or the DTNB-derived product 3-carboxy- 

4-nitrothiophenoxide. Assays are carried out with and without matrix 
metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 
15 Several representative compounds have been evaluated for their ability to 

inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity as ICsq's in micromolar for representative invention 

compounds. In the table, MMP-1FL refers to full length interstitial collagenase; 
MMP-2FL refers to full length Gelatinase A; MMP-3CD refers to the catalytic 
20 domain of stromelysin; MMP-7FL refers to full length matrilysin; MMP-9FL 
refers to full length Gelatinase B; MMP-13CD refers to the catalytic domain of 
collagenase 3; and MMP-14CD refers to the catalytic domain of MMP-14. Test 
compounds were evaluated at various concentrations in order to determine their 
respective IC50 values, the micromolar concentration of compound required to 

25 cause a 50% inhibition of the hydrolytic activity of the respective enzyme. 
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TABLE 1. IC50 (|iM) Versus MMPs 



Example MMP01 


MMP02 


MMP02 


MMP03 


MMP07 


MMP09 


MMP13 


MMP14 


No. ' (FL) 


(CD) 


(FL) 


(CD) 


(FL) 


(FL) 


(CD) 


(CD) 


1 N/A a 


N/A 


N/A 


N/A 


N/A 


N/A 


2.2 


N/A 


2 N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


0.0042 


N/A 



a N/A means datum is not available. 



The ability of the compounds of Examples 4 to 6 to inhibit the catalytic 
activity of MMP-13 CD is shown below in Table 2 in the column labeled 
<€ MMP-13CD (IC50, \iM)'\ wherein the activity is expressed as ICsq's in 
micromolar concentration of compound. 



Table 2. 


Example No. 


MMP-13 CD (IC50, MM) 


4 


100 


5 


66 


6 


0.029 



5 The abilities of the compounds of Examples 1 to 3 and 15 to 19 to inhibit 

the catalytic activity of MMP-13 CD, as well as the abilities of the compounds of 
Examples 1 to 3 and 15 to 18 to inhibit full-length MMP01, full-length MMP02, 
MMP03 catalytic domain, full-length MMP07, full-length MMP09, and MMP-14 
catalytic domain, is shown below in Table 3 in the columns labeled "MMP-13 

10 (CD)", and "MMP01 (FL)", "MMP02 (FL)", "MMP03 (CD)", "MMP07 (FL)", 
"MMP09 (FL)", and "MMP14 (CD)", respectively. In Table 3, the inhibitory 
activities are expressed as ICsq's in micromolar concentration of compound. 
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Table 3. IC50 (pM) 



Example MMP01 
No. (FL) 


MMP02 
(FL) 


MMP03 
(CD) 


MMP07 
(FL) 


X >TX /TT>C\C\ 

(FL) 


MMrli 

(CD) 


MJVLr 14 

(CD) 


1 >100 


>30 


>30 


>30 


>100 


2.2 


>100 


2 >30 


>30 


>10 


>30 


>30 


0.0042 


>30 


3 >30 


>100 


>30 


>30 


>30 


0.12 


>30 


15 >30 


>30 


>10 


24 


>100 


0.01045 


>30 


16 >30 


>30 


12 


>30 


>30 


0.0315 


>30 


17 >30 


>100 


5.6 


16 


>100 


0.005167 


>30 


18 >30 


>30 


>30 


>10 


>30 


0.185 


>30 


19 










0.079 





The foregoing data establish that the invention compounds of Formula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 
selective inhibition of MMP- 13. Because of this potent and selective inhibitory 
5 activity, the invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and particularly those mediated by MMP- 13. 

The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the 

* 

present invention can be administered by injection, that is, intravenously, 
10 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
15 as the active component, either a compound of Formula I, or a corresponding 
pharmaceutically acceptable salt of a compound of Formula L The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from the compounds of the 
20 present invention, pharmaceutically acceptable carriers can be either solid or 

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as dUuents, flavoring agents, solubilizers, 
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lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, 
or an encapsulating material. 

In powders, the carrier is a finely divided solid that is in a mixture with the 
finely divided active component. 
5 In tablets, the active component is mixed with the carrier having the 

necessary binding properties in suitable proportions and compacted in the shape 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
of the active compound. Suitable carriers are magnesium carbonate, magnesium 
10 stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 

methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation" is intended to include the formulation 
of the active compound with encapsulating material as a carrier providing a 
capsule in which the active component, with or without other carriers, is 
15 surrounded by a carrier, which is thus in association with it. Similarly, cachets and 

lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 
acid glycerides or cocoa butter, is first melted and the active component is 
20 dispersed homogeneously therein, as by stirring. The molten homogenous mixture 

is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
for example, water or water propylene glycol solutions. For parenteral injection, 
25 liquid preparations can be formulated in solution in aqueous polyethylene glycol 

solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 
thickening agents as desired. 

30 Aqueous suspensions suitable for oral use can be made by dispersing the 

finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and 
other well-known suspending agents. 



WO 03/032999 



PCT/IB02/03057 



-93- 

Also included are solid form preparations that are intended to be 
converted, shortly before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors, 

5 stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage form. In such 
form, the preparation is subdivided into unit doses containing appropriate 
quantities of the active component. The unit dosage form can be a packaged 

10 preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit 
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form. 

The quantity of active component in a unit dose preparation may be varied 

15 or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to the particular 
application and the potency of the active component The composition can, if 
desired, also contain other compatible therapeutic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

•». • 

for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
20 restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 

angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 
effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
25 enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
The dosages, however, may be varied depending upon the requirements of the 
patient, the severity of the condition being treated, and the compound being 
employed. Determination of the proper dosage for a particular situation is within 
30 the skill of the art Generally, treatment is initiated with smaller dosages that are 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum effect under the circumstance is reached. 
For convenience, the total daily dosage may be divided and administered in 
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portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it 
will be an amount that is effective to treat the particular disease being prevented or 
controlled. 

5 The following examples illustrate typical formulations provided by the 

invention. 

FORMULATION EXAMPLE 1 

Tablet Formulation 



Ingredient Amount (mg) 

Compound of Example 3 25 

Lactose 50 

Corn starch (for mix) 10 

Corn starch (paste) 10 

Magnesium stearate ( 1 %) 5 

Total 100 



The alkyne of Example 3, lactose, and corn starch (for mix) are blended to 
10 uniformity. The com starch (for paste) is suspended in 200 mL of water and 
heated with stirring to form a paste. The paste is used to granulate the mixed 
powders. The wet granules are passeld through a No. 8 hand screen and dried at 
80°C. The dry granules are lubricated with the 1% magnesium stearate and 
pressed into a tablet Such tablets can be administered to a human from one to four 
15 times a day for treatment of atherosclerosis and arthritis. 
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FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Compound of Example 1 400 mg 

Sorbitol solution (70% N.R) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 mg 

Red dye 10 mg 

Cherry flavor 20 mg 

Distilled water q.s. 100 mL 



The sorbitol solution is added to 40 mL of distilled water, and the alkyne 
of Example 1 is dissolved therein. The saccharin, sodium benzoate, flavor, and 
5 dye are added and dissolved. The volume is adjusted to 100 mL with distilled 
water. Each milliliter of syrup contains 4 mg of invention compound. 

FORMULATION EXAMPLE 3 

Parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 

10 injection is suspended 20 g of the compound of Example 2. After suspension is 
complete, the pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 
made up to 1000 mL with water for injection. The formulation is sterilized, filled 
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matrix metalloproteinase inhibitors, the compounds of Formula I are 

15 useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 
disease, corneal ulceration, treatment of burns, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and other 
inflammatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 

What is claimed is: 

1 . A compound of Formula I 

G 1 -C^C-C^)-G 2 

or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G2 independently are 



~C— A , wherein 

E is independently O or S; 

10 AisORi orNRjR2; 

R\ and R2 independently are hydrogen, Cj-Gg alkyl, 

C 2 -C 6 alkenyl, C2-C6 alkynyl, (CH 2 ) n aryl, or 

(CH2) n cycloalkyl, (CH2) n heteroaryl, or Rj and R2 are 

taken together with the nitrogen atom to which they are 
15 attached to complete a 3- to 8-membered ring having 

carbon atoms, the nitrogen atom bearing R\ and R 2 , and 0 

or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 
20 or 

Gj and G2 independently are hydrogen, halo, C\-C^ alkyl, C 2 -Cg alkenyl, 

C 2 -C6 alkynyl, (CH 2 ) m OH, (CR2) m OR 3 , (CH2) m cycloalkyl, 
(CH2) m aryl, (CH2) m substituted aryl, (CH2) m heteroar yl> 
(CH2) m substituted heteroaryl, CH(OH)(CH2)m ar y 1 » 
25 CHOH(CH2) m substituted aryl, CH(OH)(CH2)m heteroaryl, 

CH(OH)(CH2) m substituted heteroaryl, (C02) q (CH2) m aryl, 
(C02) q (CH 2 ) m substituted aryl, (C02) q (CH 2 ) m heteroaryl 5 
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(C02) q (CH2) m substituted heteroaryl, (C02) q (CH2) m carbocycle, 

(C0 2 ) q (CH2) m heterocycle, (C02) q (CH2) m NR 3 R4, 

(CH 2 ) m C(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, 

(CH 2 ) m C(S)NR 3 R4, or (CH 2 ) m C(NH)NR 3 R4; 

5 m is an integer of from 0 to 6; 

q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Cj-Cg alkyl, (CH2> m aryl, 

or (CH 2 ) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
10 3- to 7-membered ring having carbon atoms, the nitrogen 

atom bearing R 3 and R4, and 0 or 1 heteroatoms selected 

from N(H), N(CH 3 ), O, and S; 

Bis: 
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wherein: 

each Y is independently O or S; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

Ci-Cg alkyl, Cj-Cfi alkoxy, C2~Cg alkenyl, C2-Cg alkynyl, 

NO2, NR9R10, CN, or CF3, wherein R9 and Rio 

independently are hydrogen, Cj-Cg alkyl, 

s i 

C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q are 

taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered ring having carbon 
atoms, the nitrogen atom bearing R9 and Rjq, and 0 or 

1 atoms selected from O, S, N(H), and N(CH3); 

Rg is hydrogen, C1-C6 alkyl, C2-Cg alkenyl, C2-Cg alkynyl, 

CH2CO2H, OH, NH 2 , or Ci-Cg alkanoyl; 

X is S, S(O), S(0)2, 0, N(Rg), wherein Rg is as defined above, C(=0), or 

CH2; and 

— is a bond or is absent. 

2. A compound of Formula II 
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R 



6 



R 



5 



n 



a— c=c 



G 



2 



or a pharaiaceutically acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G2 independently are 



E is independently O or S; 
A is ORi orNRjR2; 

Rj and R2 independently are hydrogen, Cj-Cg alkyl, C2-Cg alkenyl, 

C2-C6 alkynyl, (CH2) n aryl, (CH2) n cycloalkyl, or 

(CH2) n heteroaryl, or R j and R2 are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
8-membered ring having carbon atoms, the nitrogen atom bearing 
Rj and R2, and 0 or 1 heteroatom selected from N(H), N(CH3), O, 

and S, and which ring is optionally unsubstituted or substituted 
with =0, halo, or methyl, wherein 



Gj and G2 independendy are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 
C 2 -C 6 alkynyl, (CH2) m OH, (CH2) m OR 3 , (CH^cycloalkyl, 
(CH2) m aryl, (CH2) m substituted aryl, (CH2) m heteroaryl, 
(CH2)mSubstituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH2)m substi tuted aryl, CH(OH)(CH2) m heteroaryl, 
CH(OH)(CH2) m substituted heteroaryl, (C(>2)q(CH2) m aryl, 

(CC>2)q(CH2) m substituted aryl, (C02) q (CH2) m heteroar y 1 » 
(CC>2)q(CH2) m substituted heteroaryl, (C02)q(CH2) m carbocycle, 
(C02)q(CH2)mheterocycle, (C0 2 ) q (CH 2 ) m NfR3 R 4. 




n is an integer of from 0 to 6; or 



WO 03/032999 PCT/IB02/03057 

-102- 

(CH2) m C(0)R 3 , (CH2) m C(0)OR 3 , (CH2) m C(0)NR 3 R4, 

(CH2) m C(S)NR 3 R4, or (CH 2 ) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 
5 R 3 and R4 independently are hydrogen, C^-Cg alkyl, (CH2) m aryl, 

or (CH2) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
atom bearing R 3 and R4, and 0 or 1 heteroatoms selected 

10 from N(H), N(CH 3 ), O, and S; and 

* 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

Cj-Cg alkyl, C2-C6 alkenyl, C2-Cg alkynyl, Cj-Qj alkoxy, 

N0 2 , CN, CF 3 , or NRgRjo* wherein R9 and Rjq 

independently are hydrogen, Cj-Cg alkyl, 

15 C 3 -C7 cycloalkyl, phenyl, or benzyl, or R9 and Rjq are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having 
carbon atoms, the nitrogen atom bearing R9 and R\Q y and 0 

or 1 heteroatoms selected from N(H), N(CH 3 ), O, and S; or 

20 



A compound of Formula HI 



R 6 



R 5 



II m 

G 2 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

25 G\ and G2 independently are 



~C— A , wherein 
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E is independently O or S; 

A is ORi or NR1R2; 

R\ and R2 independently are hydrogen, Cj-Cg alkyl, 

C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, (GH 2 ) n aryl, 

(CH2) n cycloalkyl, or (CH2) n heteroaryl, or Rj and R 2 are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing Rj and R 2 , and 0 

or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein: n is an integer of from 0 to 6; 
or 

G\ and G 2 independently are hydrogen, halo, Ci-Cg alkyl, C 2 -C6 alkenyl, 

■ 

C 2 -C 6 alkynyl, (CH^mOH, (O^OR^ (CH 2 ) m cycloalkyl, 
(CH 2 ) m aryl, (CH 2 ) m substituted aryl, (CH 2 ) m heteroaryl, 
(CH^mSubstituted heteroaryl, CH(OH)(CH 2 ) m aryl, 
CHOH(CH 2 ) m substituted aryl, CHCOHXCH^ heteroaryl, 
CH(OH)(CH 2 ) m substituted heteroaryl, (CO^qCCH^aryl, 

(C0 2 ) q (CH 2 )m substituted (CO^qCCH^mheteroaryl, 
(C0 2 )q(CH 2 ) m substituted heteroaryl, (C0 2 )q(CH2) m carbocycle, 
(C0 2 ) q (CH 2 ) m heterocycle, (C0 2 )q(CH 2 ) m NR 3 R 4 , 
(CH 2 ) m C(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR3R4, 
(CH 2 ) m C(S)NR 3 R 4 , or (CH2) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Cj-Cg alkyl, (CH 2 ) m aryl, 

or (CH 2 ) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
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atom bearing R3 and R4, and 0 or 1 heteroatoms selected 
from N(H), N(CH 3 ), O, and S; and 
R5 and Rg independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 

C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C^C 6 alkoxy, N0 2 , CN, CF3, or 
5 NRpRjQ, wherein R9 and Rjq independently are hydrogen, 

Ci-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q 
are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and R\q, and 0 or 1 atoms selected 
10 from N(H), N(CH 3 ), O, and S; or 



A compound of Formula IV 



R 5 <f 0-2 




rv 



or a pharmaceutically acceptable salt thereof, or a tautomer thereof, 
wherein: 

« 

15 Gj and G2 independently are 

E 
II 

"C— A , wherein 

E is independently O or S; 

AisORi orNRiR 2 ; 

Rj and R 2 independendy are hydrogen, Cj-Cg alkyl, 

20 C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, (CH^aryl, 

(CH^cycloalkyl, or (CH^heteroaryl, or Ri and R 2 are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing R\ and R 2 , and 0 
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or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 
or 

5 G\ and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 

C 2 -C 6 alkynyl, (CH 2 ) m OH, (CH2) m OR 3 , (CH2) m cycloalkyl, 
(CH2) m aryl, (GH2) m substituted aryl, (CH2) m heteroaryl, 
(CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 

10 CH(OH)(CH2)m substituted heteroaryl, (C02) q (CH2) m aryl, 

(C0 2 ) q (CH2) m substituted aryl, (C02) q (CH 2 ) m heteroaryl, 
(C02)q(CH2) m substituted heteroaryl, (C02)q(CH2) m carbocycle, 
(C02) q (CH 2 ) m heterocycle, (C02) q (CH 2 ) m NR3R4, 
(CH2)mC(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, 

15 (CH 2 ) m C(S)NR 3 R4, or (CH2) m C(NH)NR 3 R 4 ; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 
R3 and R4 independently are hydrogen, Cj-Cg alkyl, (CH^nflryl, or 

(CH2) m heteroaryl, or R3 and R4 are taken together with the 

20 nitrogen atom to which they are attached to complete a 3- to 

7-membered ring having carbon atoms, the nitrogen atom bearing 
R3 and R4, and 0 or 1 heteroatoms selected from N(H), N(CH3), 

O, and S; 

Y is independently O or S; 
25 R5, R5, and R7 independently are hydrogen, halo, hydroxy, 

Ci-Cg alkyl, C2-C6 alkenyl, C^Ce alkynyl C\-C^ alkoxy, 
NO2, C!N, CF3, or NR9R10. wherein R9 and Rjq 
independently are hydrogen, Cj-Cg alkyl, 
C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rjo are 
30 taken together with the nitrogen atom to which they are 
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attached to complete a 3- to 7-membered ring having 
carbon atoms, the nitrogen atom bearing R9 and Rjq» and 
0 or 1 heteroatoms selected from N(H), N(CH3), O, and S; 
and 

Rg is hydrogen, Ci-Cg alkyl, C2-Cg alkenyl, C2-Cg alkynyl, 

Ci-Cg alkoxy, Ci-Cg alkanoyl, CH2CO2H, NH 2 , or OH; 
or 

A compound of Formula V 




V 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G2 independently are 

E 
II 

-C— A , wherein 

E is independently O or S; 

Ais ORi orNRiR2; 

R\ and R2 independently are hydrogen, Cj-Cg alkyl, 
C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, (CH2) n aryl, 
(CH2)n c y cloalk y 1 » or (CH2) n heteroaryl, or and R2 are 
taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing R\ and R2, and 0 

or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 
or 
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G\ and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 
C 2 -C 6 alkynyl, (CH 2 )mOH, (CH 2 ) ra OR 3 , (CH^cycloalkyl, 
(CH2) m aryl, (CH2) m substituted aryl, (CH2)m heteroar y I > 
(CH2)m substituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 
CH(OH)(CH 2 ) m substituted heteroaryl, (C02)q(CH 2 ) ra aryl, 
(C02) q (CH2) m substituted aryl, (C02) q (CH2) m heteroaryl, 
(C02) q (CH2) m substituted heteroaryl, (C02) q (CH2) m carbocycle, 
(C0 2 )q(CH 2 )niheterocycle, (C0 2 ) q (CH 2 ) m NR 3 R4, 
(CH 2 ) m C(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, 
(CH 2 ) m C(S)NR 3 R4, or (CH 2 ) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, C\-C^ alkyl, (CH2)maryl> 
or (CH2) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
atom bearing R 3 and R4, and 0 or 1 heteroatoms selected 

from N(H), N(CH 3 ), O, and S; 

Y is O or S; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

C1-C6 alkyl, C 2 -C6 alkenyl, C 2 -Cg alkynyl, C^Cfi alkoxy, 

NO2, CN, CF 3 , or NR9R10, wherein R9 and R\q 

independently are hydrogen, C\-C^ alkyl, 

O3-C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having 
carbon atoms, the nitrogen atom bearing R9 and Rio> and 

0 or 1 heteroatoms selected from N(H), N(CH 3 ), O, and S; 
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Rg is hydrogen, Cj-C6 alkyl, C2-Cg alkenyl, C2-Cg alkynyl, 

Cj-Cg alkoxy, Ci-Cg alkanoyl, CH2CO2H, NH 2 , or OH; 
and 

— is a bond or is absent; or 
A compound of Formula VI 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

Gj and G2 independently are 

E 
II 

~C— A , wherein 

E is independently O or S; 

AisORi orNRiR2; 

Rj and R 2 independently are hydrogen, Cj-Cg alkyl, 



C2-Cg alkenyl, C2-C6 alkynyl (CH2) n aryl, 
(CH2) n cycloalkyl, or (CH2) n beteroaryl, or R\ and R2 are 
taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing R\ and R2, and 0 

or 1 heteroatom selected from N(H), N(CH3>, O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 
or 



Gj and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-C6 alkenyl, 



C 2 -C 6 alkynyl, (CH2) m OH, (CH2) m OR 3 , (CH 2 ) m cycloalkyl, 



R 



6 




VI 
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(CH2) m aryl, (CH2) m substituted aryl, (CH^mheteroaryl, 

(CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 

CHOH(CH2) m substituted aryl, CH(OH)(CH2) m heteroaryl, 

CH(OH)(CH 2 ) m substituted heteroaryl, (C02)q(CH 2 ) m aryl, 

(C02) q (CH2) m substituted aryl, (C02)q(CH2) m heteroaryl, 

(C02)q(CH2) m substituted heteroaryl, (C02)q(CH2) m carbocycle, 

(C0 2 )q(CH 2 ) m heterocycle, (C02)q(CH2) m NR 3 R4, 

(CH2) ra C(0)R 3 , (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R4, 

(CH 2 ) m C(S)NR 3 R4, or (CH2) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1; 

R 3 and R4 independently are hydrogen, Cj-C6 alkyl, (CH2)m ar yl> 
or (CH2) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
atom bearing R 3 and R4, and 0 or 1 heteroatoms selected 

from N(H), N(CH 3 ), O, and S; 

YisOorS: 

R5, R^, and R7 independently are hydrogen, halo, hydroxy, 

C1-C6 alkyl, C2-Cg alkenyl, C2-C6 alkynyl, Ci-Cg alkoxy, 

NO2, CN, CF 3 , or NR9R10, wherein R9 and Rio 

independently are hydrogen, C^-Cg alkyl, C 3 -C7 cycloalkyl, 

phenyl, or benzyl, or R9 and R\q are taken together with the 

nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom 
bearing R9 and Rjq. and 0 or 1 heteroatoms selected from 

N(H), N(CH 3 ), O, and S; and 

X is S, (SO), S(0)2, O, N(Rg), wherein Rg is as defined above, 

C(O), or CH2; or 
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A compound of Formula VII 




vn 

or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

5 G\ and G2 independently are 

» 

~C — A , wherein 

E is independently O or S; 

AisORi orNRiR2; 

R\ and R2 independently are hydrogen, C1-C6 alkyl, 

10 C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, (CH2) n aryl, 

(CH2) n cycloalkyl, or (CH2) n heteroaryl, or R\ and R 2 are 

taken together with the nitrogen atom to which they are 
attached to complete a 3- to 8-membered ring having 
carbon atoms, the nitrogen atom bearing R\ and R 2 , and 0 

15 or 1 heteroatom selected from N(H), N(CH3), O, and S, and 

which ring is optionally unsubstituted or substituted with 
=0, halo, or methyl, wherein n is an integer of from 0 to 6; 

or . 

Gj and G2 independently are hydrogen, halo, Cj-Cg alkyl, C2-Cg alkenyl, 
20 C 2 -C 6 alkynyl, (CH^OH, (CH 2 ) m OR 3 , (CH 2 ) m cycloalkyl, 

(CH2)maryl> (CH2) m substituted aryl, (CH2) m heteroaryl, 
(CH2) m substituted heteroaryl, CH(OH)(CH2) m aryl, 
CHOH(CH2) m substituted aryl, CH(OH)(CH2)m heteroaryl, 
CH(OH)(CH2) m substituted heteroaryl, (C(>2)q(CH2) m aryl, 
25 (C02) q (CH2) m substituted aryl, (C02) q (CH2) m heteroaryl, 
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(C02) q (CH2) m substituted heteroaryl, (C02) q (CH2) m carbocycle, 

(C0 2 ) q (CH 2 ) m heterocycle, (C02)q(CH 2 ) m NR3R4, 

(CH 2 ) m C(0)R 3> (CH 2 ) m C(0)OR 3 , (CH 2 ) m C(0)NR 3 R 4 , 

(CH 2 ) m C(S)NR 3 R4, or (CH 2 ) m C(NH)NR 3 R4; 

m is an integer of from 0 to 6; 
q is an integer of 0 or 1 ; 

R 3 and R4 independently are hydrogen, Ci-Cg alkyl, (CH^aryl, 

or (CH 2 ) m heteroaryl, or R 3 and R4 are taken together with 

the nitrogen atom to which they are attached to complete a 
3- to 7-membered ring having carbon atoms, the nitrogen 
atom bearing R 3 and R4, and 0 or 1 heteroatoms selected 

from N(H), N(CH 3 ), O, and S; 

YisOorS: 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

C1-C6 alkyl, C 2 -Cg alkenyl, C 2 -Cg alkynyl, Ci-Cg alkoxy, 
N0 2 , CN, CF 3 , or NR9R10, wherein R9 and Rio 
independently are hydrogen, Ci-Cg alkyl, O3-C7 cycloalkyl, 
phenyl, or benzyl, or R9 and Rjo arc taken together with the 
nitrogen atom to which they are attached to complete a 3- to 
7-membered ring having carbon atoms, the nitrogen atom 
bearing R9 and R\q 9 and 0 or 1 heteroatoms selected from 

N(H), N(CH 3 ), O, and S; and 
X is S, (SO), S(0) 2 , O, N(Rg), wherein Rg is as defined above, 
C(O), or CH 2 . 

3. The compound according to Claim 2 of Formula II, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 
3-(4-Methoxy-phenyl)-prop- 1 -ynyl)-N-(4-caiboxybenzyl)-benzamide; 



-112- 

N-(4-Methanesulfonyl-benzyl)-3-(4-niethoxy-phenyl)-prop- 1 -ynyl)- 
benzamide; 

3-(3-Methoxy-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-methoxy-phenyl)-prop- 1 -ynyl)- 
benzamide; 

3-(4-Cyano-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-cyano-phenyl)-prop-l-ynyl)- 
benzamide; 

3-(3-Cyano-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-cyano-phenyl)-prop- 1 -ynyl)- 
benzamide; 

3-(4-Fluom-phenyl)-pn)p-l-ynyl)-N-(4^arboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-fluoro-phenyl)-prop- 1 -ynyl)- 
benzamide; 

3-(3-Huoro-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-fluoro-phenyl)-prop- 1 -ynyl)- 
benzamide; 

3-(4-Chloro-phenyl)-prop-i-ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-chloro-phenyl)'prDp-l-ynyl)- 
benzamide; 

3-(3-Chloro-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-Methanesulfonyl~benzyl>3-(3-chloro-pheny l)-prop- 1 -ynyl)- 
benzamide; 

3-(4-Bromo-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 
N-(4-MethanesuIfonyl-benzyl)-3-(4-broraophenyl)-prop- 1 -ynyl)- 
benzamide; . 

3-(3-Bromo-phenyl)-prop- 1 -ynyl)-N-(4-cart)0xybenzyl)-benzamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-bix)mo-phenyl)-prop-l-ynyl)- 
benzamide; 

3-(4-Methanesulfanyl-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl>- 
benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-methanesulfanyl-phenyl)-prop-l- 
ynyl)-benzamide; 
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3-(3-Methanesulfanyl-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)- 
benzamide; 

N-(4-Methanesulfonyl-benzyl)-3-(3-methanesulfanyl-phenyl)-prop-l- 
ynyl)-benzamide; 

5 3-(4-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzaraide; 

N-(4-Methanesulfony]-benzyl)-3-(4-methyI-phenyl)-prop-l-ynyl)- 
benzamide; 

3-(3-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulf onyl-benzyl)-3-(3-methyl-phenyl)-prop- 1 -ynyl)- 
10 benzamide; 

3-(3-Pyridin-4-yl-prop- 1 -ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulf onyl-benzyl)-3-(3-pyridin-4-yl-prop- 1 ~ynyl)-benzamide; 

3-(3-Pyridin-3-yl-prop-l-ynyl)-N-(4-carboxybenzyl)-benzamide; 

N-(4-Methanesulfonyl-benzyl)-3~(3-pyridin-3-yl-prop- 1 -ynyl)-benzamide; 
1 5 3-[3-(2-Methoxy-pyridin-4-yl)-prop- l-ynyl]-N-(4-carboxybenzyl)- 

benzamide; and 

N-(4-Methanesulfonyl-benzyl)~ 3-[3-(2-methoxy-pyridin-4-yl)-prop- 1 - 
ynyl]-benzamide; or 

The compound according to Claim 2 of Formula m, or a pharmaceutical^ 
20 acceptable salt thereof, or a tautomer thereof, selected from: 

3-(4-Methoxy-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)- 
isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(4-methoxy--phenyl)-prop-l-ynyl)- 
isonicotinamide; 

25 3-(3-Methoxy-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)- 

isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(3-methoxy-phenyl)-prop- 1 -ynyl)- 
isonicotinamide; 

3-(4-Cyano-phenyl)-pit)p-l-ynyl)-N-(4-carboxybenzyl)-isonicotina^ 
30 N-(4-Methanesulfonyl-benzyl)-3-(4<:yano-phenyl)-prop- 1 -ynyl)- 

isonicotinamide; 

3K3^yano-phenyl)-prop-l-ynyl)-N-(4K:arboxybenzylHsonicotinamide; 
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N-(4-Methanesulfonyl-benzyl)-3-(3-cyano-phenyl)-prop- 1 -ynyl)- 

isonicotinamide; , 
3-(4-Huoro-phenyl)-prop- 1 -ynyl)-N-(4~carboxybenzyl)-isonicotinamide; 
N-(4-Methanesulfonyl-benzyl)-3-(4-fluoro-phenyl)-prop- 1 -ynyl)- 

5 isonicotinamide; 

3-(3-Fluoro-phenyl)-prop-l-ynyl)-N-(4^arboxybenzyl)-isonicotiiiamide 

N-(4-Methanesulfonyl-benzyl)-3-(3-fluoro-phenyl)-prop- 1 -ynyl)- 

isonicotinamide; 

3-(4-Chloro-phenyl)-prop4-ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
10 N-(4-Melhan^ulfonyl-benzyl)-3-(4-chloro-phenyl)-prop-l-ynyl)- 

isonicotinamide; 
3-(3-CMoro-phenyl)-prop~l-ynyl)-^ 

N-(4-Methanesulfonyl-benzyl)-3-(3-chloro-phenyl)-prop- 1 -ynyl)- 
isonicotinamide; 

15 3-(4-Bromo-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)-isonicotinanu 

NK4-Methanesulfonyl-benzyl)-3-(4-bromo-phenyl)-prop-l-ynyl)- 
isonicotinamide; 

3-(3-Bromo-phenyl)-prop-l-ynyl)-N-(4K:arboxybenzylHsonicotinamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-bromo-phenyl)-prop-l-ynyl)- 

20 isonicotinamide; 

3-(4-Methanesulfanyl-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)- 

isonicotinamide; 

N-(4-Methanesulf onyl-benzyl)-3-(4-methanesulf anyl-phenyl>prop- 1 - 
ynyl)-isonicotinamide; 
25 3-(3-Methanesulfanyl-phenyl)-prop-l-ynyl)-N-(4-carboxybenzyl)- 

isonicotinamide; 

N-(4-Methanesulfonyl-benzyl)-3-(3-methanesulfanyl-phenyl)-prop- 1 - 
ynyl)-isonicotinamide; 

* 

3-(4-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
30 N-(4-Methanesulfonyl-benzyl)-3-(4-methyl-phenyl)-prop-l-ynyl)- 

isonicotinamide; 

3-(3-Methyl-phenyl)-prop- 1 -ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
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N-(4-Methanesulfonyl-benzyl)-3-(3-methyl-phenyl)-prop-l-yny0 
isonicotinamide; 

3-(3-Pyridin-4-yl-prop-l-ynyl)-N-(4-carboxybenzyl)-isonicotinanu 
N-(4-Methanesulfonyl-benzyl)-3-(3-pyridin-4-yl-prop-l-ynyl)- 
isonicotinamide; 

3-(3-Pyridin-3-yl-prop-l-ynyl)-N-(4-carboxybenzyl)-isonicotinamide; 
N-(4-Methanesulfonyl-benzyl)-3-(3-pyridin-3-yl-prop- 1 -ynyl)- 
isonicotinamide; 

3- [3-(2-Methoxy-pyridin^-yl)-prop-l-ynyl]-N-(4-carboxybenzyl)- 

isonicotinamide; and 
N-(4-Methanesulfonyl-benzyl)-3-[3-(2-meft^ 1 - 

ynyl]-isonicotinamide; or 

The compound according to Claim 2 of Formula IV, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 
2-Benzyl-4-methyl- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 

l/6-benzo[l,2,4]thiadiazin-3-one; 

4- [4-Methyl- 1 , 1 ,3-trioxo-7-(3-phenyl-prop- 1 -ynyl)-3,4-dihydro- 1H- 1 Z 6 - 

benzo[l^,4]thiadiazin-2-ylmethyl]-benzoicacid; 

2-Benzyl- 1 , 1 -dioxo-7-(3-phenyl-prop- 1 -ynyl)- 1 ,4-dihydro-2H- 1 / 6 - 
benzo[l ,2,4]thiadiazin-3-one; 

4-[ 1 , 1 ,3-Trioxo-7-(3 -phenyl-prop- 1 -ynyl)-3,4-dihydro- 1H-1/ 6 - 

benzo[ 1 ,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 
2-Benzyl-4-methyl-l ,1 -dioxo-7-[3-(4-methoxyphenyl)-prop-l -ynyl]-l ,4- 

dihydro-2H-li 6 -benzo[l,2,4]thiadiazin-3-one; 
2-Benzyl- 1 , 1 -dioxo-7- [3-(4-methoxyphenyl)-prop- 1 -ynyl] - 1 ,4-dihydro- 

2H-l/ 6 -benzo[l ,2,4]thiadiazin-3-one; 
4- { 1 , 1 ,3-Trioxo-7-[3-(4-methoxyphenyl)-prop- 1 -ynyl] -4-methyl-3 ,4- 

dihydro- 1H- 1 ^-benzofl ,2,4]thiadiazin-2-ylmethyl } -benzoic acid; 
4- { 1 , 1 ,3-Trioxo-7- [3-(4-methoxyphenyl)-prop- 1 -ynyl] -3 ,4-dihydro- 1 H- 

l/6-benzo[l^,4]thiadiazin-2-ylmethyl} -benzoic acid; 
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2-Benzyl-4-methyl- 1 , 1 -dioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]- 1 ,4- 

dihydro-2H-l/6-benzo[l,2,4]thiadiazin-3-one; 

2- Benzyl- 1 , 1 -dioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]- 1 ,4-dihydro- 

2H- 1 /6-benzo[ 1 ,2,4] thiadiazin-3-one; 
5 4- { 1 , 1 ,3-Trioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]-4-methyl-3,4- 

dihydro-lH-l/6-benzo[l,2,4]thiadiazin-2-ylmethyl }-benzoic acid; 
and 

4- { 1 , 1 ,3-Trioxo-7-[3-(3-methoxyphenyl)-prop- 1 -ynyl]-3,4-dihydro-lH- 
l/6-benzo[l,2,4]thiadiazin-2-ylmethyl}-benzoic acid; or 

10 

The compound according to Claim 2 of Formula V, or a pharmaceutical^ 
acceptable salt thereof, or a tautomer thereof, selected from: 
l-Methyl-6-(4-methoxy-phenyl)-prop-l-ynyl)-3-(4-carboxybenzyl)-lH- 
quinolin-4-one; 

15 3-(4-Methanesulfonyl-benzyl)-l-methyl-6-(4-methoxy-phenyl)-prop-l- 

ynyl)- 1 H-quinolin-4-one; 
1 -Methy l-6-(3-methoxy-phenyl)-prop- 1 -ynyl)-3 -(4-carboxybenzyl)- 1 H- 
quinolin-4-one; 

3- (4-Methanesulfonyl-benzyl)-l-methyl-6-(3-methoxy-phenyl)-prop-l- 
20 ynyl)- 1 H-quinolin-4-one; 

6-(4-Cyano-phenyl)-prop- 1 -ynyl)- 1 -methyl-3-(4-carboxybenzyl)- 1 H- 
quinolin-4-one; 

3- (4-Methanesulfonyl-benzyl)-6-(4-cyano-phenyl)-prop-l-ynyl)-l-methyl- 

1 H-quinolin-4-one; 

25 6-(3 -Cyano-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 

quinolin-4-one; 

4- (4-Methanesulfonyl-benzyl)-6-(3-cyano-phenyl)-prop-l -ynyl)-l -methyl- 

1 H-quinolin-4-one; 
6-(4-Huoro-phenyl)-prop- 1 -ynyl>3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
30 quinolin-4-one; 
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3-(4-Methanesulfonyl-benzyl)-6-(4-fluoro-phenyl)-prop- 1 -ynyl)- 1 -methyl- 

1 H-quinolin-4-one; 
6-(3-Fluoro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 

quinolin-4-one; 

5 3-(4-Methanesulfonyl-benzyl)-6-(3-fluoro-phenyl)-prop- 1 -ynyl)- 1 -methyl- 

lH-quinolin-4-one; 
6-(4-Chloro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-chloro-phenyl)-prop-l-ynyl)-l-methyl- 

10 lH-quinolin-4-one; 

6-(3-Chloro-phenyl)-prop-l-ynyl)-3-(4-carboxybenzyl)-l-methyl-lH- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-chloro-phenyl)-prop-l-ynyl)-l-methyU 
1 H-quinolin-4-one; 

1 5 6-(4-Bromo-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 

quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-bromo-phenyl)-prop- 1 -ynyl)- 1 - 

methyl-lH-quinolin-4-one; 
6-(3-Bromophenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
20 quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-bromo-phenyl)-prop-l-ynyl)-l- 

methyl-lH-quinolin-4-one; 
6-(4-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 - 

methyl- 1 H-quinolin-4-one; 
25 3-(4-Methanesulfonyl-benzyl)-6-(4-methanesulf anyl-phenyl)-prop- 1 - 

ynyl)-l-methyl-lH-quinolin-4-one; 
6-(3-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)-l - 

methyHH-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-methanesulfanyl-phenyl)-prop-l- 

30 ynyl)- 1 -methyl- lH-quinolin-4-one; 

6-(4-Methyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 
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3-(4-Methanesulfonyl-benzyl)-6-(4-methyl-phenyl)-prop- 1 -ynyl)-l- 

methyl- 1 H-quinolin-4-one; 
6-(3-Methyl-phenyl)-prop- 1 -ynyl)-3 -(4-carboxybenzyl)- 1 -methyl- 1 H- 

quinolin-4-one; 

5 3-(4-Methanesulfonyl-benzyl)-6-(3-methyl -phenyl)-prop- 1 -ynyl)- 1 - 

methyl- 1 H-quinolin-4-one; 
6-(3-Pyridin-4-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-4-yl-prop-l-ynyl)-l-methyl- 
10 lH-quinolin-4-one; 

6-(3-Pyridin-3-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl- 1 H- 
quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(3 -pyridin-3-yl-prop- 1 -ynyl)- 1 -methyl- 
lH-quinolin-4-one; 

15 6- [3-(2-Methoxy-pyridin-4-yl)-prop- 1 -ynyl]-3-(4-carboxybenzyl)- 1 - 

methyl-lH-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-[3-(2-methoxy-pyridin-4-yl)-prop-l- 
ynyl]- 1 -methyl- lH-quinolin-4-one; 

l-Methyl-6-(4-methoxy-phenyl)-prop-l-ynyl)-3-(4-carboxybenzyl)-2,3- 
20 dihydro- 1 H-quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)- 1 -methy l-6-(4-methoxy-phenyl)-prop- 1 - 

ynyl)-2,3-dihydro-lH-quinolin-4-one; 
l-Methyl-6-(3-methoxy-phenyl)-prop-l-ynyl)-3 -(4-carboxybenzyl)-2,3- 

dihydro- 1 H-quinolin-4-one ; 
25 3-(4-Methanesulfonyl-benzyl)- 1 -methyl-6-(3-methoxy-phenyl)-prop- 1 - 

ynyl)-2,3-dihydro- 1 H-quinolin-4^one; 
6-(4-Cy ano-phenyl)-prop- 1 -ynyl)- 1 -methyl-3-(4-carboxybenzyl)-2,3- 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-{4-cyano-phenyl)-prop-l-ynyl)-l-methyl- 

30 2,3-dihydro- lH-quinolin-4-one; 

6-(3-Cyano-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3- 
dihydro- 1 H-quinolin-4-one; 
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4-(4-Methanesulfonyl-benzyl)-6-(3-cyano-phenyl)-prop- 1 -ynyl)- 1 -methyl- 

2,3-dihydro- 1 H-quinolin-4-one; 
6-(4-Fluoro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
5 3-(4-Methanesulf onyl-benzyl)-6-(4-fluoro-phen yl)-prop- 1 -ynyl)- 1 -methyl- 

2,3-dihydro- 1 H-quinolin-4-one; 
6-(3-HuorcHphenyl)-prop-l-ynyl)-3-(4^arboxybenzyl)-l-methyl-2,3- 

dihydit>-lH-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-fluoro-phenyl)-prop- 1 -ynyl)- 1 -methyl- 
10 2,3-dihydro- lH-quinolin-4-one; 

6-(4-Chloro-phenyl)-prop-l-ynyl)-3-(4-caiboxybenzyl)-l-methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulfonyl-ben^^ 

2,3-dihydro-lH-quinolin-4-one; 
1 5 6-(3 -Chloro-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one ; 
3-(4-Methanesulfonyl-benzyl)-6-(3-^ 

2,3-dihydro- lH-quinolin-4-one; 
6-(4-Bromo-phenyl)-prop- 1 -ynyI)-3-(4-carboxybenzyl)- 1 -methyl-2 ,3- 
20 dihydro-lH-quinolin-4-one; 

3-(4-Methanesulfonyl-benzyl)-6-(4-bromo-phenyl)-prop- 1 -ynyl)- 1 - 

methyl-2,3-dihydro- lH-quinolin-4-one; 
6-(3-Bromo-phenyl)-prop- 1 -ynyl)-3- (4-carboxybenzyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one ; 
25 3-(4-Methanesulfonyl-benzyl)-6-(3-bromo-phenyl)-prop-l-ynyl)-l- 

methyl-2,3-dihydro-lH-quinolin-4-one; 
6-(4-Methanesulfanyl-phenyl)-prop-l -ynyl)-3-(4-carboxybenzyl)- 1 - 

methyl-2,3-dihydn>- lH-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(4-methanesulf anyl-phenyl)-prop- 1 - 
30 ynyl)- 1 -methyl-2,3-dihydro-lH-quinolin-4-one; 

6-(3-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-3-(4-caiboxybenzyl> 1 - 

methyl-2,3-dihydio- lH-quinolin-4-one; 
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3-(4-Methanesulfonyl-benzyl)-6-(3-methanesulfanyl-phenyl)-prop-l- 
ynyl)- 1 -methyl-2,3-dihydro-lH-quinolin-4-one; 

6-(4-Methyl-phenyl)-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3- 
dihydro- 1 H-quinolin-4-one; 
5 3-(4-Methanesulfonyl-benzyl)-6-(4-methyl-phenyl)-prop- 1 -ynyl)- 1 - 

methyl-2,3-dihydro- 1 H-quinolin-4-one; 

6-(3-Methyl-phenyl)-prop-l-ynyl)-3-(4-carboxybenzyl)-l-methyl-2,3- 
dihydro- lH-quinolin-4-one; 

3-(4-Methanesulfony]-benzyl)-6-(3-methyl-phenyl)-prop-l-ynyl)-l- 

1 0 methyl-2,3-dihydro- lH-quinolin^-one; 

6-(3-Pyridin-4-yl-prop- 1 -ynyl)-3-(4-carboxybenzyl)- 1 -methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-4-yl-prop-l-ynyl)-l-methyl- 

2,3-dihydro- 1 H-quinolin-4-one; 
15 6-(3-Pyridin-3-yl-prop-l-ynyl)-3-(4-carboxybenzyl)-l-methyl-2,3- 

dihydro- 1 H-quinolin-4-one; 
3-(4-Methanesulfonyl-benzyl)-6-(3-pyridin-3-yl-prop- 1 -ynyl)- 1 -methyl- 

2,3-dihydro- 1 H-quinolin-4-one; 
6-[3-(2-Methoxy-pyridin-4-yl)-prop-l-ynyl]-3-(4-carboxybenzyl)-l- 
20 methyl-2,3-<iihydro-lH-quinolin-4-one; and 

3-(4-Methanesulfonyl-benzyl)-6-[3-(2-methoxy-pyridin-4-yl)-prop-l- 

ynyl]- 1 -methyl-2,3-dihydro- 1 H-quinolin-4-one; or 



The compound according to Claim 2 of Formula VI, or a pharmaceutical^ 
25 acceptable salt thereof, or a tautomer thereof, selected from: 

2-(Phenyl)-prop-l-ynyl)-6-benzyMH-thiazolo[3^-a]pyridin-5-one; 
2-(4-Methoxy-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; 
6-(4-Methanesulfonyl-benzyl)-2-(4-methoxy-phenyl)-prop-l-ynyl)-4H- 
30 thiazolo[3,2-a]pyridin-5-one; 

2-(3-Methoxy-phenyl)-prop-l-ynyl)-6-(4-carboxybenzyl)^H-thiazolo[3,2- 
a]pyridin-5-one; 



-121- 

6-(4-Methanesulfonyl-benzyl)-2-(3-^^ 

thiazolo[3,2-a]pyridin-5-one; 
2-(4-Cyano-phenyl)-prop-l-ynyl)-6-(4-carboxybenzyl)^H-thiazolo[3,2- 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-cy ano-phenyl)-prop- 1 -ynyl)-4H- 

thiazoloP^-a^yridin-S-one; 
2-(3-Cyano-phenyl)-prop-l-ynyl)-6-(4-carboxybenzyl)^4H-thiazolo[3,2- 

a]pyridin-5-one; 

6-(4-Methanesulf ony l-benzyl)-2-(3-cyano-phenyl)-prop- 1 -ynyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; 
2-(4-Ruorcnphenyl)-prop^ 

a]pyridin-5-one; 
6~(4-Methanesulfonyl-benzyl)-2^ 

thiazolo[3 ,2-a]pyridin-5-one; 
2-(3-Fluon>-phenyl)-prop-l-ynyl)-^ 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-fluoro-phenyl)-prop-l-ynyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; 
2-(4-Chloro-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)4H-thiazolo[3,2- 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-chloro-pheny l)-prop- 1 -ynyl)-4H- 

thiazolo[3,2-a]pyridin-5-one; 
2-(3-Chlorchpheayl)-prop-l-ynyl)^(4-carboxybenzyl)-4H-thiazolo[3,2- 

a]pyridin-5-one; 
6-(4-Methanesulfonyl-benzyl)^ 

thiazolo[3,2-a]pyridin-5-one; 
2-(4-Bromo-phenyl)-pn>p-l-ynyl)^^^ 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-bromo-phenyl)-prop-l-ynyl)^H- 

thiazolo[3,2-a]pyridin-5-one; 
2-(3-Bromo-phenyl)-prop-l-ynyO^ 

a]pyridin-5-one; 
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6-(4-Methanesulfonyl-benzyl)-2-(3-bromo-phenyl)-prop-l-ynylHH- 
thiazolo[3 ,2-a]pyridin-5-one; 

2-(4-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl>4H- 
thiazolo[3,2-a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-methanesulfanyl-pheny])-prop- 1 - 
ynyl)-4H-thiazolo[3,2-a]pyridin-5-one; 

2-(3-Methanesulfanyl-phenyl)-prop-l-ynyl)-6-(4-carboxybenzyl)-4H- 
thiazolo[3,2-a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-methanesulfanyl-phenyl)-prop-l- 

ynyl)-4H-thiazolo[3,2-a]pyridin-5-one; 
2-(4-Methyl-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzyl)-4H-thiazo]o[3,2- 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop-l-yny])^H- 
ttaazolo[3,2-a]pyridin-5-one; 

2-(3-Methyl-phenyl)-prop- 1 -ynyl)-6-(4-carboxybenzy])-4H-thiazolo[3 ,2- 
a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-methyl-phenyl)-prop- 1 -ynyl)-4H- 

thiazolo[3£-a]pyridin-5-one; 
2-(3-Pyridin^-yl-prop-l-ynyl)-6-(^^ 

a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2^3-pyridiii-4-y]-prop- 1 -ynyl)-4H- 
thiazolo[3,2-a]pyridin-5-one; 

2-(3-Pyridin-3-yl-prop-l-ynyl)--6-(4-carboxybenzy])-4H-thiazolo[3,2- 
a]pyridin-5-one; 

6-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-3-yl-prop-l-ynylHH^ 
thiazolo[3,2-a]pyridin-5-one; 

2-[3-(2-Methoxy-pyridin^yl>prop-l-ynyl]-^4-carboxybenzyl)-4H- 
thiazolo[3 f 2-a]pyridin-5-one; and 

6-(4-Methanesulfonyl-benzyl)-2-t3-(2-methoxy-pyridin-4-yl)-pix>p-l- 
ynylMH4hiazolo[3£-a]pyridin-5-one. 
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The compound according to Claim 2 of Formula VII, or a 
pharmaceutical acceptable salt thereof, or a tautomer thereof, selected 
from: 

2-(Phenyl-prop-l-ynyl)-5-(4-benzyl)-5H^ 
5 2-(4-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H~thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-methoxy-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3 ,2-c]pyridin-4-one; 
2-(3-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 
10 c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-methoxy-phenyl)-prop-l-ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(4-Cyano-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 
c]pyridin-4-one; 

15 5-(4-Methanesulfony^benzyl)-2-(4-cyano-phenyl)--prop-l-ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(3-Cyano-phenyI)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 
c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-cyano-phenyl)-prop-l-ynyl)-5H- 
20 thieno[3,2-c]pyridin^-one; 

2-(4-Huoro-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno [3 ,2- 
c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-fluoro-phenyl)-prop-l-ynyl)-5H- 
thieno[3,2-c]pyridin-4-one; 
25 2-(3-Fluoro-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-<3-fluoro-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3 ,2-c]pyridin-4-one; 
2-(4-Chloro-phenyl)-prop- 1 -ynyl>5-(4-carboxybenzyl)5H-thieno[3^- 

30 c]pyridin-4~one; 

5-(4-Methanesulfonyl-benzyl)-2-(4^Woro-phenyl)-prop-l-ynyl)-5H- 

thieno[3,2<|pyridin-4-one; 
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2-(3-Chloro-phenyl)-prop- 1 -ynyl>5-(4-carboxybenzyl>5H-thieno[3^- 

» 

c]pyridin^-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3K:h]oro-phenyl)-prop-l-ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(4-Bromo-phenyl)-prop-l-ynyl)-5-(4^arboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulf onyl-benzyl)-2-(4-bromo-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
2-(3-Bromo-phenyl)-prop-l-ynyl)-5-(4^aAoxybenzyl>5H-thieno[3^- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-brorao-phenyl)-prop- 1 -ynyl)-5H- 

thieno[3 ,2-c]pyridin-4-one; 
2-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-methanesulf anyl-phenyl)-prop- 1 - 

ynyl)-5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Methanesulfanyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H- 

thieno[3 ,2-c]pyridin-4-one; 
5K4-Methanesulfonyl-benzyl)-2-(3-methanesulfanyl-phenyl)~prop- 1 - 

ynyl)-5H-thieno[3^-c]pyridin-4-one; 
2-(4~Methyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop- 1 - yhyl)-5H- 

thieno[3 ,2-c]pyridin-4-one; 
2-(3-Methyl-phenyl)-prop-l-ynyl)-5-(4^arboxybenzyl)-5H-thieno[3,2- 

c]pyridin-4-one; 
5-(4-Methanesulfonyl-bera^ 

thieno[3 ,2-c]pyridin-4-one; 
2-(3-Pyridin^yl-prop-l-ynyl)-5-(4^arboxybenzyl)-5H-thieno[3^- 

c]pyridin-4-one; 
5K4-Methanesulfonyl-benzyl)-2^ 
thieno[3,2-c]pyridin-4-one; 
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2-(3-Pyridin-3-yl-prop-l-yny])-5-(4-carboxybenzyI)-5H-thieno[3,2- 
c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-3-yl-prop-l-ynyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
5 2-[3-(2-Methoxy-pyridin-4-yl)-prop- 1 -ynyl]-5-(4-carboxybenzyl)-5H- 

thieno[3,2-c]pyridin-4-one; 
5^4-Methanesulfonyl-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop-l- 

ynyl]-5H-thieno[3,2-c]pyridin-4-one; 
2-(Phenyl-prop-l-ynyl)-5K4-benzyl)-7-methyl-5H-thieno[3,2^]pyridin 

10 one; 

2-(4-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-methoxy-phenyl)-prop-l-ynyl)-7- 
methyl-5H-thieno[3,2-c]pyridin-4-one; 
1 5 2-(3-Methoxy-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-methoxy-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Cyano-phenyl)-prop- 1 -ynyl)-5-(4~carboxybenzyl)-7-methyl-5H- 
20 thieno[3,2-c]pyridin-4-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4^yano-phenyl)-prop-l-ynyl)-7-methyl- 

5H-thieno[3 ,2-c]pyridin-4~one; 
2-(3-Cyano-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3£-c]pyricttn-4-one; 
25 5-(4-Methanesulfonyl-benzyl)-2-(3-cyano-phenyl)-prop- 1 -ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Huoro-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3^-c]pyridin-4one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-fluoro-phenyl)-prop- 1 -ynyl)-7-methyl- 
30 5H-thieno[3,2-c]pyridin-4-one; 

2~(3-Huoro-phenyl)-prop-l-ynyl)-5-(4^arboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
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5-(4-Methanesulf onyl-benzyl)-2-(3-fluoro-phenyl)-prop- 1 -ynyl)-7-methyl- 
5H-thieno[3,2-c]pyridin-4-one; 

2-(4-Chloro--phenyl)-prop-l-yny])-5-(4-carboxybenzyl)-7-methyl-5H- 
thieno[3,2-c]pyridin-4-one; 

5 5-(4-Methanesulfonyl-benzyl)-2-(4-chloro-phenyl)-prop-l-ynyl)-7-methyl- 

5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Chloro-phenyl)-prop- 1 -ynyl)-5-(4-caiboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-chloro-phenyl>prop- 1 -ynyl)-7-methyl- 
10 5H-thieno[3,2-c]pyridin-4-one; 

2-(4-Bromo-phenyl)-prop-l-ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-bromo-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
15 2-(3-Bromo-phenyl)-prop-l-^ 

thieno[3 ,2-c]pyridin-4-one; 
5-{4-Methanesulf ony l-benzyl)-2-(3-bromo-phenyl)-prop- 1 -ynyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Methanesulf anyl-phenyl)-prop- 1 -ynyl)-7-methyl-5-(4- 
20 carboxybenzyl)-5H-thieno[3,2-c]pyridin^-one; 

5-(4-Methanesulfonyl-benzyl)-2-(4-methanesulfanyl-phenyl)-prop-l- 

ynyl)-7-methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(3-Methanesulfanyl~phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl)-7- 

methyl-5H-thieno[3,2-c]pyridin-4-one; 
25 5-(4-Methanesulfonyl-benzyl)-2-(3-methanesulf anyl-phenyl)-prop- 1 - 

ynyl)-7-methyl-5H-thieno[3,2-c]pyridin-4-one; 
2-(4-Methyl-phenyl)-prop-l-y^^ 

thieno[3^-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(4-methyl-phenyl)-prop- 1 -ynyl)-7- 
30 methyl-5H-thieno[3,2-c]pyridin^-one; 

2-(3-Methyl-phenyl)-prop- 1 -ynyl)-5-(4-carboxybenzyl>7-methyl-5H- 

thieno[3^-c]pyridin-4-one; 
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5-(4-MethanesulfonyI-benzyl)-2-(3-methyl-phenyl)-prop- 1 -ynyl)-7- 
methyl-5H-thieno[3,2<|pyridin-4-one; 

2-(3-Pyridin-4-yl-prop-l-ynyl)-5-(4-carboxybenzyl)-7-methyl-5H- 
thieno[3,2-c]pyridin-4-one; 

5 5-(4-Methanesulfonyl-benzyl)-2-(3-pyridin-4-yl-prop- 1 -ynyl)-7-methyl- 

5H-tWeno[3,2-c]pyridin-4-one; 
2-(3-Pyridin-3-yl-prop- 1 -ynyl)-5-(4-caiboxybenzyl)-7-methyl-5H- 

thieno[3,2-c]pyridin-4-one; 
5-(4-Methanesulfonyl-benzyl)-2-(3-pyrid^ 
10 5H-thieno[3,2-c]pyridin-4-one; 

2-[3-(2-Methoxy-pyridin-4-yl)-prop- 1 -ynyl]-5-(4-carboxybenzyl)-7- 
methyl-5H-thieno[3,2-c]pyridin-4-one; and 

5^4-Methanesulfonyl-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop- 1 - 
ynyI]-7-methyl-5H-thieno[3,2-c]pyridin-4-one. 

15 4. A pharmaceutical composition, comprising a compound of any one of 

Claims 1, 2 and 3, or a pharmaceutically acceptable salt thereof, or a 
tautomer thereof, together with a pharmaceutically acceptable carrier, 
diluent, or excipient. 

5. A method for inhibiting an MMP-13 enzyme in an animal, comprising 

20 administering to the animal an MMP-13 inhibiting amount of a compound 

of any one of Claims 1, 2, and 3, or a pharmaceutically acceptable salt 
thereof, or a tautomer thereof. 

6. A method for treating cancer, comprising administering to a patient having 
cancer and in need of treatment an anticancer effective amount of a 

25 compound of any one of Claims 1, 2, and 3, or a pharmaceutically 

acceptable salt thereof, or a tautomer thereof 



7. 



A method for treating arthritis, comprising administering to a patient in 
need of treatment an anti-arthritic amount of a compound of any one of 
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Claims 1, 2, and 3, or a pharmaceutically acceptable salt thereof, or a 
tautomer thereof. 

The method of Claim 7, wherein the arthritis is osteoarthritis or 
rheumatoid arthritis. 

The compound according to Claim 1 , selected from: 
N-(4-Cyano-benzyl)-3-(3-[ 1 ,2,3]-triazol- 1-yl-prop- 1 -ynyl)-benzamide; 
N-(4-Cyano-benzyl)-3-(3-[ 1 ,2,3]-triazol- 1-yl-prop- l-ynyl)-benzamide; 
4-( { 3-[3-(4-Chloro-phenyl)-prop- l-ynyl]-benzoylamino }-methyl)~benzoic 
acid; 

4-( { 3-[3-(4-Fluoro-phenyl)-prop- 1 -ynyl]-benzoylamino } -methyI)-benzoic 
acid; 

3-Phenylethynyl-N-(4-Sulfamoyl-benzyl)-benzamide; 
N-(4-Cyano-benzyI)-3-phenylethynyI-benzamide: 
3-Phenylethylethynyl-N-pyridin-4-yl-methyl-benzamide; and 

3- [[3-(3-Phenylethylethynyl-benzoylamino]-methyl} -benzoic acid; or a 
pharmaceutically acceptable salt thereof; or 

The compound according to Claim 1, selected from: 

^({t5^3-Phenyl-prop-l-ynyl)-pyridine-3-carbonyl]-amino}-methyI)- 
benzoic acid; and 

20 4-{ [(Phenylethynyl-pyridine-2-carbonyl)-amino]-methyl }-benzoic acid; or 

a pharmaceutically acceptable salt thereof; or 

The compound according to Claim 1, selected from: 

4- [ 1 -Methyl-2,4-dioxo-6-(3^ 

benzo[l,2,6]thiadiazin-3-yl methyl]benzoic acid; 
25 4-[l-methyl-2£,4-trioxo-6-(3-ph^ 

benzo[l,2,6]-thiadiazin-3-ylmethyl]benzoic acid; 
4-[ U 3-Trioxo-7-(3-phenyl-pro^ 

benzo[ 1 ,2,4]thiadiazin-2-ylmethyl]-benzoic acid; 



8. 



5 9. 
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2-(4-Methoxy-benzyl)- 1 , 1 -dioxo-7-(3-phenyl-prop-l -ynyl)- 1 ,4-dihydro- 
2H-lA,6-benzo[l,2,4]thiadiazin-3-one; and 

4-[ 1 , 1 ,3-Trioxo-7-(4-phenyl-but- 1 -ynyl>3,4-dihydro- 1 H- 1 1 6 - 
benzo[l,2,4]thiadiazin-2-ylmethyl]-benzoic acid; or a 
pharmaceutical^ acceptable salt thereof. 

10. Use of a compound of any one of Claims 1, 2, and 3, or a pharmaceutical^ 
acceptable salt thereof, for the preparation of a medicinal product intended 
for treatment of a disease by inhibition of a matrix metalloproteinase-13 
enzyme. 

1 1 . The use according to Claim 10, characterized by the disease being selected 
from arthritis, osteoarthritis, and rheumatoid arthritis. 

12. The use according to Claim 10, characterized by the disease being selected 
from cancer, atherosclerosis, and age-related macular degeneration. 
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15 



AMENDED CLAIMS 

[received by the International Bureau on 29 November 2002 (29.1 1 .02); 
original claims 1 and 2 amended ; remaining claims unchanged ( 9 pages )] 



1 . A compound of Formula I 

Gj-C=C-(^B^-G 2 

5 or a pharmaceutically acceptable salt thereof, or a tautomer thereof, 

wherein: 

Gi and G 2 independently are 

(CH2) m aryl, 
(CH2) m substituted aryl, 

10 (CH2) m heteroaryl, or 

(CH2) m substituted heteroaryl; 

m is an integer of from 0 to 6; 
Bis: 




R 5 «j»0-2 
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wherein: 

5 each Y is independently O or S; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, 

C^Cg alkyl, Ci-Cg alkoxy, C2-Cg alkenyl, C2-Cg alkynyl, 

NO2, NR9R1Q, CN, or CF3, wherein R9 and R\q 

independendy are hydrogen, Cj-Cg alkyl, 

10 C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q are 

taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered ring having carbon 
atoms, the nitrogen atom bearing R9 and R^q. and 0 or 

1 atoms selected from O, S, N(H), and N(CH3); 

15 Rg is hydrogen, Ci-Cg alkyl, C2-Cg alkenyl, C2-Cg alkynyl, 

CH2 co 2H» OH, NH2, or Ci-Cg alkanoyl; 

X is S, S(O), S(0)2, O, N(Rg), wherein Rg is as defined above, C(=0), or 

CH2; and 
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20 



is a bond or is absent 



2. A compound of Formula II 




n 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
5 wherein: 

G\ and G2 independently are 

(CH 2 ) m aryl, 
(CH^mSubstituted aryl* 
(CH2) m heteroaryl, or 
10 (CH 2 ) m substituted heteroaryl; 

* 

m is an integer of from 0 to 6; and 

R5, R^, and R7 independently are hydrogen, halo, hydroxy, C\-C 6 alkyl, 

m. 

C 2 -C6 alkenyl, C 2 -C6 alkynyl, Ci-C 6 alkoxy, N0 2 , CN, CF3, or 

NRgRjo* wherein R9 and Rio independently are hydrogen, 

15 Ci-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rio 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Riq, and 0 or 1 heteroatoms 

selected from N(H), N(CH3), O, and S; or 



A compound of Formula HI 




m 



G r C3 

or a pharmaceuticaUy acceptable salt thereof, or a tautomer thereof, 
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wherein: 

G\ and G2 independently are 
(CH 2 ) m aryl, 
(CH2) m substituted aryl, 

5 (CH2)m heteroar y 1 ' or 

(CH2) m substituted heteroaryl; 

m is an integer of from 0 to 6; and 

R5 and Rg independently are hydrogen, halo, hydroxy, Ci-Cg alkyl, 

C2-C6 alkenyl, C2-C6 alkynyl, Ci-Cg alkoxy, N0 2 , CN, CF 3 , or 

10 NR9R10, wherein R9 and Rio independently are hydrogen, 

Cj-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rio 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Rjo> and 0 or 1 atoms selected 

15 from N(H), N(CH 3 ), O, and S; or 



A compound of Formula IV 




IV 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

20 Gj and G2 independently are 

(CH 2 ) m aryl, 

(CH2) m substituted aryl, 

(CH2)mheteroaryl, or 

(CH2)mSubstituted heteroaryl; 
25 m is an integer of from 0 to 6; and 
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Y is independently O or S; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, Ci-Cg alkyl, 

C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, Ci~C 6 alkoxy, N0 2 , CN, CF 3 , or 

NR9R10, wherein R9 and R\q independently are hydrogen, 

Ci-Qj alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and R\q 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and Riq, and 0 or 1 heteroatoms 

selected from N(H), N(CH 3 ), O, and S; and 
Rg is hydrogen, Ci-Cg alkyl, C2" c 6 alkenyl, C 2 -Cg alkynyl, 

Ci-C 6 alkoxy, Ci-Cg alkanoyl, CH 2 C0 2 H, NH 2 , or OH; or 

A compound of Formula V 




V 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G 2 independently are 

(CH^maryl, 

(CH^mSubstituted aryl, 

(CH^mheteroaryl, or 

(CH^mSubstituted heteroaryl; 

m is an integer of from 0 to 6; and 
YisOorS; 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, C\-C^ alkyl, 
C 2 -C6 alkenyl, C 2 -C 6 alkynyl, Ci-Cg alkoxy, NC^, CN, CF3, or 
NR9Rl0» wherein R9 and Rio independently are hydrogen, 
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Cj-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rjq 

are taken together with the nitrogen atom to which they are 
attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and R\q, and 0 or 1 heteroatoms 

selected from N(H), N(CH3), O, and S; 
Rg is hydrogen, Cj-Cg alkyl, C 2 -Cg alkenyl, C 2 -Cg alkynyl, 

C r Cg alkoxy, Ci-Cg alkanoyl, CH 2 C0 2 H, NH 2 , or OH; and 
— is a bond or is absent; or 



10 A compound of Formula VI 




VI 



or a pharmaceutical^ acceptable salt thereof, or a tautomer thereof, 
wherein: 

Gj and G 2 independently are 

15 (CH^maryl, 

(CH^mSubstituted aryl, 

(CH2) m heteroaryl, or 

(CH^mSubstituted heteroaryl; 

m is an integer of from 0 to 6; and 
20 Y is O or S: 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 

C 2 -Cg alkenyl, C 2 -Cg alkynyl, C^-Cg alkoxy, N0 2 , CN, CF3, or 

NR9R1O, wherein R9 and R\q independently are hydrogen, 

Cj-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rio 

25 aie taken together with the nitrogen atom to which they are 

attached to complete a 3- to 7-membered ring having carbon atoms, 
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the nitrogen atom bearing R9 and Rjq. and 0 or 1 heteroatoms 
selected from N(H), N(CH3), O, and S; and 
X is S, (SO), S(0)2, 0, N(R8), wherein Rg is as defined above, C(O), or 
CH 2 ;or 

a 

5 A compound of Formula VII 




or a pharmaceutically acceptable salt thereof, or a tautomer thereof, 
wherein: 

G\ and G 2 independently are 

10 (CH 2 ) m aryl, 

(CH2) m substituted aryl, 

(CH2) m heteroaryl, or 

(CH2) m substituted heteroaryl; 

m is an integer of from 0 to 6; and 
15 YisOorS: 

■ 

R5, Rg, and R7 independently are hydrogen, halo, hydroxy, Cj-Cg alkyl, 
C2-C6 alkenyl, C 2 -C6 alkynyl, Ci-Cg alkoxy, NO2, CN, CF3, or 
NR^Rio* wherein R9 and R\q independently are hydrogen, 

■ 

C^-Cg alkyl, C3-C7 cycloalkyl, phenyl, or benzyl, or R9 and Rtfj 

20 are taken together with the nitrogen atom to which they are 

attached to complete a 3- to 7-membered ring having carbon atoms, 
the nitrogen atom bearing R9 and R\q, and 0 or 1 heteroatoms 

selected from N(H), N(CH3), O, and S; and 
X is S, (SO), S(0)2, O, N(Rg), wherein Rg is as defined above, C(O), or 
25 CH 2 
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